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Power Plant of the Otis Building 


by A. | 


SY NOPSIS—In designing this power plant, careful pro- 
vision was made for accessibility, proper ventilation and 
recording apparatus. Air washers have been installed, 
and the generating machinery is of the most modern 
type. 

< 

The mechanical equipment of the Otis Building, La 
Salle and Madison Sts., Chicago, Ill, is a good illustra: 
tion of modern practice with plants of its type. The 
building occupies a 110x190-ft. plot, it is 16 stories high 
with provision for five additional stories. There are some 
400 suites of rooms, accommodating 1500 people, and, in 
addition, 15 store spaces on the street-level floor and a 
large space laid out for banking purposes on the second 
floor. 

About 4000 tungsten lamps, from 40 to 250 watts in 
size, and some 30 motors, ranging from 1144 to 34 hp. in 
capacity, furnish the electrical load for the plant. The 
main elevators, of the Otis electric-traction type, are nine 
in number, eight for passenger and one for freight service. 

On May 1 of last year the power plant was put into 
service. The generating units are four medium-speed en- 
gines, fitted with nondetaching Corliss valve-gear, and 
are directly connected to direct-current dynamos which 
generate current at 230 volts. One 12x20-in. engine has 
a capacity of 100 kw.; a second is 15x24 in. with a ca- 
pacity of 150 kw. and the remaining two are 20x30-in. 
engines, each have a capacity of 300 kw. 
200, 170 and 150 r.p.m., respectively. 
gine room is shown in Fig. 1. 


The speeds are 
A view of the en- 





. MAUJER 


Cylinder lubrication is by force-feed pumps and the 
bearings by a gravity-feed central-oiling system, the pipes 
of which, from the overhead tank to the engines and from 
the engines to the return tank, are embedded in the floor. 
The 30x48-in. supply tank is set on brackets just outside 
the engine room, 8 ft. above the level of the highest bear- 
ing. The return pipes lead the oil to a settling tank and 
a filter in the boiler room whence it is pumped back to 
the supply tank by either of two 414% and 334 by 4-in. 
horizontal duplex pumps. <A 75- and a 150-amp. com- 
peusator are used to balance the three-wire distributing 
system. The busbars are in duplicate sets connected with 
a tie switch so that the power and lighting loads can be 
separated, thus operating one or more of the generating 
units on the power load and one or more on the lighting 
load if desired. 

An objection to electric elevators is that unless a suit- 
able preventive is employed, the sudden heavy consump- 
tion of current when starting one or more elevator motors 
causes a flicker of the lights, because of the momentary 
drop in voltage. This is prevented in this plant by using 
units built sufficiently heavy for the duty. Instead of 
being built for the more usual guarantee of 40 deg. C., 
maximum temperature rise under full rated load and 
during continuous operation the dynamos were built 
to satisfy a guarantee of 35 deg. C., maximum rise. They 
will carry a continuous overload of 25 per cent. with a 
temperature rise not exceeding 43 deg. and a 50 per cent. 
overload for two hours with a rise not exceeding 50 deg. 
C. The compensators are designed to carry unbalanced 
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current up to their full rated capacity with a maximum 
variation from the average potential of not more than 144 
volts. 

A 12-panel switchboard, Fig. 2, is used; the first four 
panels are for the generators and are equipped with the 
usual complement of switches and instruments. The 
rheostats are motor operated. The fifth and sixth panels 
are for the compensators and are fitted with line, rheostat 
and equalizer switches. The seventh panel is given over 
entirely to the 12 integrating wattmeters, four of which 
are for the main dynamos, two on the general lighting 
circuits; two on elevators, one on the ventilating fan- 
motor circuits, one on the stoker motor, one on the coal- 
ar trolley and traveling-weight hopper feeder, and one 
on the coal-conveyor circuit. The next three panels 
carry the switches of the various main lighting circuits 
and the last two, the power-feeder switches. 

Located on the south wall of the engine room is an 
automatic damper regulator which, in addition to con- 
trolling the main damper, varies the speed of the chain- 
grate stoker motor or engine to suit the load require- 
ments. 

A gage board, also located on the south wall, makes it 
possible for the engineer en watch to observe whether the 
various auxiliaries located in 
ing normal service. 


the boiler room are giv- 
Gages also show the steam pressure 
in the main header, house-tank pressure, surge-tank pres- 
sure, air pressure for the thermostatic system of heating 
control, compressed-air receiver pressure, compressed-air 
pressure for the sewage ejectors, pressure in the heat- 
ing-system expansion tank and the vacuum in the heat- 
ing-system returns. A recording steam gage registers the 
main steam pressure and a differential-draft gage in- 
dicates the draft at the main damper. 

A visitor entering the engine room, which is on the 
second basement level, 26 ft. below the sidewalk, is im- 
pressed, first, with the unusually attractive finish of the 
apparatus as well as of the room itself and, second, the 
comfortable condition of the air in the room. 
are finished with white enamel-faced brick, the floor, with 
mosaic tiles, and the ceiling with a coat of light-gray 
paint. The machines, including the compensators, are 
also painted light gray. 

All steam piping in the engine room is painted the 
same shade as the engines. The lighting fixtures are 
dull-brass single-light pendants from the ceiling, carrying 
250-watt tungsten lamps, and single-light brackets on 
the building columns carrying 40-watt tungsten lamps. 

The engine room is mechanically ventilated and the 
air is washed before it is forced into the room, purging 
the air of dust and dirt, cooling it in summer and humidi- 
‘ving it in winter. Last summer the air in the engine 
room was from 3 to 10 deg. cooler than on the street, 
even in the shade. Air is drawn in from the outside 
through a sheet-iron duct, the intake of which is above 
the roof line of the neighboring buildings, and after pass- 
ing through the washer it enters the fan which forces it 
into the engine room. In all there are nine fresh-air 
<upply ducts, eight located on the north wall of the en- 
zine room 8 ft. above the floor line and one in the chief 
cngineer’s office at the same height. A corresponding 
umber of ducts located on the opposite wall at the same 
eight conduct the foul air to the exhaust fan, which dis- 
harges it through a duct leading to the roof. 


The wallsz 
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The air washer consists of a rectangular galvanized- 
iron compartment connected on one side with the air- 
intake duct and on the opposite with the ventilating fan. 
It contains sets of spray nozzles which form sheets of 
water through which the air must pass in order to reach 
the fan. At the inlet side of the washer is a set of 
tempering coils to prevent freezing in winter and for 
warming the air before it strikes the water and thus 
rendering it capable of taking up a greater amount of 
moisture. The nozzles are arranged in two planes so 
The water is cir- 
culated by a 2-in. motor-driven centrifugal pump which 
draws its supply from the settling basin in the bottom 
of the washer and delivers it to the nozzles at a pres- 
sure of about 12 Ib. per sq.in. 


that two sheets of water are formed. 


After passing through the 


-nozzles the water falls to the settling basin and is used 


over again. Makeup water to take the place of that 
which is evaporated and carried away by the air, is auto- 


matically supplied through a float valve. Once a week 
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SWITCHBOARD AND COMPENSATORS 
the washer is cleaned and flushed out and an entirely 
new supply of water is put in. 

After passing through the two curtains of water the 
air goes through the “eliminators,” then through an- 
other set of heating coils and finally through the fan. 
The “eliminators” are simply three sets of flat deflector 
plates extending across the path of the air and set at 
an angle of These eliminate the particles of 
entrained water in the same manner that a steam sep- 
arator eliminates moisture from steam. 

There are four other washers in the plant, employed 
for cleansing the air used in as many other parts of the 
building. The engine-room air washer has a capacity of 
12,000 cu.ft. per min. and requires the circulation of 


n~ 


15 gal. of water per min. for this duty. 


15 deg. 


Botter Room 


In order to economize in width and in height, part of 
the boiler room extends under the engine room, as shown 
in Fig. 3, and numerous pieces of apparatus which do 
not require much head room, such as pumps, compressors, 
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etc., are located in this part. A plan view of the boiler 
and pump rooms is shown in Fig. 4. 

There are three 300-hp. water-tube boilers, equipped 
with chain-grate stokers and baffled vertically. Under 
ordinary conditions the stoker shaft is belt connected to 
and driven by a 7%44-hp. motor. In emergencies the 
motor belt is slipped off, the belt to a 5x5-in. vertical 
steam engine is slipped on, and the stokers are driven 
by the latter. 

Flue gases are lead through a sheet-iron flue of gradu- 
ally increasing sectional area to a 7-ft. steel stack, 250 
ft. high, lined with vitrified asbestos. This stack rises 
through a square shaft in the building and extends 30 
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ft. above the roof. A plan view of the engine room and 
a partial plan view of the boiler room is shown in Fig. 5. 
Fig. 6 is a view in front of the boilers. 

Coal is delivered through the Illinois tunnel into a 
side tunnel connecting with the building in cars of three 
tons capacity, drawn by electric locomotives. The cars 
are unloaded into a 10-ton weighing hopper which de- 
livers the coal to the 24x18-in. buckets of the coal and ash 
conveyor. The conveyor extends up the end wall of the 
boiler room and across over the coal bunker, which is 
suspended over the space in front of the boilers. It re- 
turns down the opposite wall and under the floor, Fig. 
7%, where it receives the ashes and delivers them to the 
ash bunker suspended over the end of the railroad tracks 
in the tunnel. The coal bunker, built of reinforced con- 
crete, is divided into four compartments, each of which 
has a capacity of about 100 tons. A railroad siding is 
provided in the branch tunnel belonging to the building 
which is large enough to hold 12 coal cars. Thus, a con- 
signment of 36 tons of coal can be switched in and un- 
loaded when convenient. 

From the bunkers the coal is fed into a traveling weigh 
hopper, and after being weighed is delivered through a 
chute to the stokers as required. This hopper runs on 
overhead tracks and is operated by electricity. 
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The space directly beneath each boiler is divided into 
three parts. The front part, beneath the stoker and 
which with ordinary hand-fired grates is the ashpit, re- 
ceives the fine unburned coal which sifts through the 
grate. This coal is fed onto the conveyor and put back 
into the bunker. The middle part is the ashpit and re- 
ceives the ashes as they are dropped off of the end of the 
grate. From this pit the ashes are fed onto the con- 
veyor when it is not delivering coal and deposited in the 
ash bunker over the tracks. The rear part is beneath the 
last two passes of the boiler and receives any cinders 
which drop out of the current of gas passing through. 
This cinder pit connects with the ashpit and the cinders 
are removed in the same manner as the ashes. 


AUXILIARIES 


Most important among the auxiliaries are the feed 
5 

pumps and piping. These are two 12 and 7% by 15-in. 

duplex pot-valve outside-end-packed plunger, boiler-feed 
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Cross-SECTION THROUGH Pump, BOILER AND ENGINE Rooms 


pumps. The feed pipes are in duplicate, as shown in Fig. 
4, A 3-in. venturi meter with the registering mechanism 
located in the chief engineer’s office gives a daily chart 
of the quantity of water fed to the boilers. 

Compressed air is required at different pressures for 
tube cleaning, the sewage ejectors and the thermostats. 
Either of two single-stage, steam-driven, compressors, 8 
and 8 by 8 in. in size furnish air at 80 lb. pressure, which 
pressure is used for the first-mentioned service. The com- 
pressors deliver the air to a 36x84-in. receiving tank from 
which a 36x84-in. tank for the ejectors is supplied through 
a reducing valve with air at 40 lb. pressure; a 24x48-in. 
tank for the thermostats is supplied with air at 15 lb. 
through another reducing valve. 

Water for house service is pumped to the two 2500- 
gal. storage tanks on the roof by either of two 12 and 7% 
by 10-in., duplex, pot-valve, outside-end-packed plunger 
pumps, located as shown in Fig. 8. The condensate froin 
the heating system is pumped to the receiving tank by 
either of two 10 and 12 by 12-in. simplex vacuum pumps. 
The 48x96-in. receiver tank is suspended from the boiler- 
room ceiling and receives the drips from the high-pres- 
sure steam piping, the water from the boiler-furnace water 
backs and the cooling water from the air-compressor 
‘jackets in addition to the heating returns. The com- 
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pressor jacket water is first employed in the house-pump 
control system. The feed-water heater is fed by gravity 
from the receiving tank through an automatic float-op- 
erated valve. Makeup water, fed direct from the city 
main into the receiving tank, is also regulated by a float 
valve. 

Hot water for house service is supplied by two closed 
heaters, 54 in. in diameter and 8 ft. long, each capable 
of heating 2500 gal. of water per hour from 40 to 170 
deg. F. Each heater contains 288 brass tubes, 114 in. 
in diameter and 2 ft. 6 in. long. Because of the short 
tubes these heaters contain large hot-water storage space 
and thus are capable of satisfying momentary heavy de- 
mands. The hot water circulates by gravity, a 3-in. re- 
turn pipe connects with the ends of all the main feed lines 
throughout the building. 

As part of the building is below the sewer level, three 
50-gal. automatic sewage ejectors are provided, two lo- 
cated in a pit in the boiler room, Fig. 9, and one in the 
coal-conveyor tunnel. The sewage from the low parts of 
the building flows to these ejectors, and is automatically 
discharged to the sewer, 40 ft. above, when they become 
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filled. The ejectors are operated by compressed air at 
40 lb. pressure. 

Boiler-feed water is heated in a twin-type open heater. 
Substantially, the heater consists of two 1000-hp. units 
combined in one shell, which is made oval. This arrange- 
ment saves considerable piping and a number of valves 
and fittings without dispensing with the advantage of hav- 
ing a duplicate heater equipment, because one-half of the 
heater may be shut down for cleaning or repairs while the 
other half is retained in service. 


HicH-PressurE PIPING 


Except for a small portion of each engine lead, all pip- 
ing is grouped in the boiler room. This eliminates heat 
radiation and improves the general appearance of the 
engine room. Grouping the piping is also an advantage 
from the standpoint of operation and maintenance, be- 
cause related valves are on the same level and all the 
piping can be inspected and repaired from the boiler- 
room floor. 

A 6-in. lead from each boiler rises vertically 6 ft., con- 
nects through an elbow with au automatic stop and check 
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Fig. 5. PLAN or ENGINE 
valve and then through one horizontal and one vertical 
long-radius bend with the 12-in. main header, on the 
boiler-room side of the engine-room wall and slightly 
above the floor level of the latter room. A gate 
each lead close to the header 


valve in 
and one on each side of the 
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middle boiler lead in the header itself make it possibie 
to isolate any unit or section at will. 


The principal valves are reached by iron runways, 
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AsH-Hopprrer OUTLETS 


which extend across the boiler room and com- 
municate with the corridor at each side. 
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An 8-in. loop, to supply only the main engines, and 
one leg of the 3-in. loop for the boiler-feed pumps and 
stoker engine, connect with each end of the main header. 
At the east-end, connection is made between the leads of 
the middle and end boiler. When the fourth boiler is in- 
stalled the loop connection at the west end will also come 
between one boiler lead and the rest. 

The loop connection at each end drops 5 ft. 6 in. 
straight down to the level of the horizontal portion which 
is hung 24 in. below the boiler-room ceiling. An ample 


drip pocket at the bottom of each connection leg receives 
the condensation from the loop which is returned to the 
receiving tank through the medium of a trap. 


The hori- 
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zontal section of the loop extends 11 ft. 6 in. north 
through a long-radius reverse bend at one end and stand- 
ard 45-deg. fittings at the other, to where the straight- 
run portion, 40 ft. long, lies close to and parallel with 
the north wall of the boiler Kach engine lead 
branches out of the top of the horizontal section, extends 
north horizontally to a point below and to one side of the 
center of the cylinder and then straight up through the 
floor to a point a little above the cylinder, where it con- 
nects through a 180-deg. fitting with a steam separator 
mounted on top of the throttle. 

One leg of the 3-in. auxiliary loop which supplies the 
boiler-feed pumps and the stoker engine, branches off 
close to the east end of the 8-in. loop; the other leg 
branches off the east end of the main auxiliary loop. 


room, 











Fig. 9. Heater, RECEIVER AND EJECTOR 
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This main 6-in, auxiliary loop is arranged in a man- 
ner similar to the 8-in. loop, except that the straight-run 
portion is but 36 ft. long and lies only 3 ft. north of the 
vertical legs. From this loop leads extend to. the oil 
pumps, air compressors and the house and vacuum pumps. 
It is also connected with the expansion tank through a 
4-in. and a 6-in. pressure-reducing valve in a line which 
increases successively from 4 to 6 and 10 in. in diameter. 
There is a 2-in. bypass around these valves for emergency 
use. 


ExuaAust PIPine 


Commencing at the vacuum pumps midway in the 
length of the boiler room an exhaust main of gradually 
increasing size extends west to collect the exhaust from 
the auxiliaries at that end and then returns along the 
north wall to the expansion tank in the northeast corner, 
collecting the exhaust from the main units on the way. 
At the tank the exhaust main is 18 in. in diameter. A 
f-in. branch exhaust pipe extending south to the feed 
pumps and the stoker engine enters the main exhaust 
close to the tank. There is an oil separator in the exhaust 
main at the expansion tank, 

From the expansion tank an 8-in. line supplies the 
house-service heaters ; another 8-in. line supplies the ven- 
tilating fan-heating coils; a 14-in. line supplies the di- 
rect-radiation system throughout the building; a 12-in. 
line supplies the feed-water heater, and a 5-in. line sup- 
plies the first floor and first basement heating system. 

A 12-in. atmospheric exhaust line connects with the 
line from the expansion tank to the feed-water heater 
through a back-pressure valve and extends to the roof 
through a pipe shaft at the west side of the building. The 
exhaust main is bypassed around the expansion tank to 
the 12-in. feed-water heater line so that the tank can be 
cut out without cutting out the heater also. 

All steam and water piping is extra heavy with screwed 
flanges and flanged fittings and is covered with 114-in., 
85 per cent. magnesia covering. 


OPERATING Recorps 


C. H. Langs, chief engineer, under whose supervision 
the plant was designed and erected, wisely provided means 
for acquiring and placing on record complete operating 
data. The means of acquisition are coal- and ash-weigh- 
ing equipment, feed-water meter, wattmeters on the vari- 
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PRINCIPAL EQUIPMENT OF THE OTIS BUILDING POWER PLANT 


ous circuits and mileage recorders on the elevators. The 
means of recording consist of a complete set of report 
sheets, part of which is shown herewith, arranged for 
filing in loose-leaf books. 

To begin with, there is a “Coal Received” report. This 
shows the time of receipt and the weight of each ship- 
ment and the section of the bunker to which it was de- 
livered ; also, the time and weight of ash removals. Then, 
there is a daily “Coal Burned” report. This shows the 
amount of coal burned in each boiler during each watch 
and the section of the bunker from which the coal was 
derived. 

Thus, with these two reports, is shown the amount of 
coal received, on hand and burned each day; and the 
latter in connection with the feed-water meter record 


No. Equipment Make Purpose Kw. Volts 
1 Engine. bec careioe al Prete 

A eS ee ee Ball Main units { 

2 Engines......... se mi 1 RN 
1 Generator....... ich, Chg aaate 100 230 
1 Generator....... : Direct current Main units 4 150 230 
2 Generators......... ae { 300 230 
1 Air washer........ alee Kinealy Washing air ely 
rere Water tube Steam gen. 

3 Stokers..... Re ne eee Chain Boiler furnace 

a eee A Duplex Boiler feed 

2 Compressors........ Sd Single stage Air 

TR re ee ; Venturi Water 

ND. 3, V5 csice areas ae Duplex Tanks 

2 Fumpes........... ae Simplex Returns 

DT TNO. oo ooo ee ennns : Closed House water 

ee Oe eer ee es Automatic Sewage 

I iia eC is nee ne ewr8 Open Feed water 


Pres. 
R.p.m. Size lb. Hp. Manufacturers 
200 12x20” ) 
170 15x24” + Ball Engine Co. 
150 20x30” 
lc | 
ers Crocker-Wheeler Co. 


Sef gravee 
aAe ae ve Kauffman Heating & Engineering Co. 
Soh ig oa 300 Edge Moor Iron Co. 

oy hac Green Engineering Co. 
12x7}x15” — oe Henry R. Worthington 


8x8x8” 80 Laidlaw-Dunn-Gordon Co. 
_ a Ae Builders Iron Foundry 
12x7}x10” 6 ee Henry R. Worthington 
10x12x12” rm baie Union Steam Pump Co. 
54” ts is Wm. Barawanath & Son 
50 gal. Ay He Merritt & Co. 


ae on oe Elliott Co. 


shows in a rough way the relative amount of work done 
by each boiler. 

A daily wattmeter report, not shown, is made, which 
gives the total current generated, the current distribu- 
tion and consumption, and which, when used in connec- 
tion with the elevator-service report and other records, 
is important in estimating operating costs and similar 
data. 

It is also useful in estimating repair and operating 
costs for the elevator equipment. 

Finally, there is the daily engine-room report, Fig. 11, 
which gives the ammeter readings on the generators and 
the operating records of all the important apparatus in 
the plant as well as a summary of the coal consuml, 
ashes handled and evaporation obtained. 


Otis Building 
Engine Room Daily Report 


AMPERE READINGS 
2 3 4 Valtaze Amperes MACHINE Started 


Generator No. 1 


Live steam on bidg. 


Boiler No. 1 


Ashes—Ist shift 
2nd“ 
oa 


HOURS OF SERVICE REPAIRS, ETC. 


Stopped Started Hours on 
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Corliss versus Four-Valve Engine 
By C. R. McGanHey 


In the present discussion we are considering only those 
engines having four round valves of the Corliss type. 
There is merit in a properly built four-valve engine, but 
many of them are not equal to the Corliss engine in econ- 
omy. The builders of four-valve engines admit the ad- 
vantage gained by the quick movement of the Corliss 
valve over the manner of obtaining quick movement of a 
valve operated by a nonreleasing gear, as with the four- 
valve engine. 

Superheating the steam by wire drawing, would cer- 
tainly be very limited in the four-valve engine, and | 
attach no importance to statements pretending to make 
this a good feature of such engines. 

The diagrams shown are from a four-valve engine hav- 
ing the valves in the cylinder body and using Corliss 
double-ported valves, with the steam ports on the lower 
part of the circle. This engine, 1514x18 in., showed a 
steam consumption of 24 lb. per i.hp., with an initial 
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toggles in its valve motion. The movements of the valve- 
gear of the Corliss are of a high velocity. 

Most of the four-valve engines have so many joints in 
their valve-gear, and these joints are of such short radius 
that it is almost impossible to keep them in a good run- 
ning condition. Many four-valve engines when first in- 
stalled will produce an indicated horsepower-hour on 25 
lb. of steam, but after a comparatively short service they 
take 29 lb. and more. 

There is but little need for running a Corliss engine 
above 125 r.p.m., as it is then hard to keep the dashpots 
so that they will close with a velocity much above the 
speed of the piston. Therefore, nothing is gained by using 
the releasing gear. When the four-valve engine is built 
with proportions of about 12x24 in., good economy will 
be shown when running at about 165 r.p.m., as this 
speed will not cause wire drawing, nor require excessive 
port clearance to permit of the required steam velocity. 

Some of the best economies that have been attained by 
the four-valve engine have been obtained by having a 
comparatively long stroke and with the cylinder com- 
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DIAGRAMS FROM CORLISS 


pressure of 100 lb., 225 r.p.m., and exhausting directly to 
the atmosphere. I have run tests on this four-valve en- 
gine in connection with a surface condenser, and it snowed 
equal results, as compared with Corliss condensing or 
noncondensing. With this gear the valves on this four- 
valve engine have a large throw, much more than the or- 
dinary four-valve engine, and double-ported instead of 
triple-ported valves. Consequently there is less port clear- 
ance space through the valve. 

‘Many of the four-valve engines that port above a cen- 
ter of a circle will leak, as the valve will wear away from 
its seat and the clearance will be considerably increased. 
At 220 r.p.m. this 1514x18-in. engine gives a piston speed 
of 665 ft. per min. To compare this with an 18x36-in. 
Corliss engine running at 90 r.p.m., we would have prac- 
tically the same horsepower and a piston speed of 540 ft. 
per min., and this speed may be increased up to 665 ft. 
per min. There is but little question as to this latter en- 
gine showing a better economy than the four-valve engine. 
The steam or waste clearance is greater on the four- 
valve than that on the Corliss, being about 8 per cent. 
while that on the Corliss is about 4 per cent. The thermal 
loss is greater in the four-valve engine, as the tempera- 
ture of the cylinder is changed about twice as often as 
with the Corliss engine. 

The angularity of the connecting-rod will considerably 
affect the steam distribution of the four-valve engine, and 
‘he load will determine the time element in the working 
of the valve-gear. It will be noticed from the set of cards 
‘resented that the steam distribution of the four-valve is 
\uite good, considering the angularity of the connecting- 

od, as compared with the angularity which obtains in 
ie Corliss engine, but the Corliss engine has no short 
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AND Four-VALVE ENGINES 


pletely jacketed and the valves so located as to reduce 
clearance to a minimum. Then, again, many four-valve 
engines cannot be long-range engines on account of hav- 
ing a shifting eccentric that will not give a constant lead. 
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Power from Waste Heat 

West Hartlepool, England, says a consular report, 
which claims to be the first municipal authority to pro- 
duce electricity by means of waste heat, will open its 
new generating station shortly. The two turbo-generators, 
each of 1500 kw., will be driven by exhaust steam from 
the furnace-blowing engines of the Seaton Carew Iron 
Co., adjacent to whose works the station is built. In 
return for their exhaust steam, which has hitherto been 
blowing to waste in the air, the Seaton Carew Iron Co. 
will receive current free from the corporation. 

Expenditure on coal will practically be eliminated. 
The coal bill for the present electricity station is about 
$20,000 a year, and, as it is anticipated that the consump- 
tion of current will largely increase under the cheaper 
rate now possible, the ultimate saving by the use of waste 
heat will be very considerable. Should the supply of ex- 
haust steam not be available, either through a breakdown 
of the blowing engines or through the iron works being 
idle, a supply of high-pressure steam will be obtainable 
from the Seaton Carew Tron Co. 

The total expenditure involved in connection with the 
new scheme is $188,500, the plant alone having cost $150,- 
000. The old generating station will be maintained as a 
stand-by and as a town substation. There the current 
from the new station wi!l be transformed to the voltage 
required for distribution to the town. 
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Power Aboard the ‘‘Imperator’”’ 





SYNOPSIS—Like all up-to-the-minute liners, the “Im- 
perator” is turbine driven, working on the triple-com- 
pound system under an initial pressure of 235 Ib. per 
sqg.in. The total horsepower of the propelling units is 
62,000. The boiler-healing surface is 203,000 sq.ft., 
grate surface 3760 sq.ft. This is 64,000 sq.ft. more heat- 
ing surface than the Cunarder “Aquitania” and 43,650 
sq.ft. more than the “Lusitania,” although her rated 
horsepower is only 2000 greater than the “Aquitania” 
and 6000 less than the “Lusitania.” The normal speed 
is 22.5 knots per hour. 
% 

The quadruple-screw, turbine-driven, Hamburg-Ameri- 
can liner “Imperator,” which had its keel laid June 18, 
1910, was launched May 23, 1912, and docked at Ho- 
boken, N. J., June 19, 1913, has a wonderfully com- 
plete power plant. This is to be expected in a ship 919 ft. 


per sq.in. The draft is furnished by four fan blowers 
(Howden system), each of which is 13 ft. 914 in. in di- 
ameter. The ducts couveying air from the fans to the 
grates are each of 45 sq.ft. cross-section. The three 
smoke-stacks or funnels tower 69 ft. the upper 
deck. A section of one of the funnels is shown in Fig. 5. 
They are elliptical and measure 32 ft., on the major axis 
and 18 ft. on the minor axis. 


above 


AsH-HANDLING EQUIPMENT 


Here one finds the ash-handling equipment, consisting 
of a cooling apparatus, four ash ejector pumps, capable 
of handling 6356 cu.ft. per hr. in connection with 16 ash 
ejectors and six ash hoists. An idea of the amount of 
ash to be handled is gained from the following: Assume 
a coal consumption of 2 Ib. per hp.-hr. and that the vessel 
is developing its rated horsepower of 62,000; the coal 
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Brake Test oF ONE OF THE “IaurperAtor’s” TurBines 


long, 98 ft. beam, whose height from keel to top-mast is 
246 ft., and whose weight is 50,000 tons. 
BoiLers AND Drarr System 

Commencing with the boiler room there are 46 single 
water-tube boilers in four rooms, each 75 ft. long and sep- 
arated from each other by water-tight bulkheads. The 
boiler rooms and coal bunker alongside take up the entire 
width of the vessel. The steam pressure carried is 235 Ib. 


containing 10 per cent. ash. Then in 10 hr. the weight of 
the ashes will be 
| (62,000 & 2) & 0.10] & 10 = 124,000 1b. = 62 tons 
The weight of water in ihe ashes due to wetting has not 
been considered. 


Heaters AND Evaporators 


Besides the four feed-water purifiers, two oil separators, 
two mixing feed-water heaters and two economizers, there 
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are three 2-step evaporators capable of furnishing 100 
tons of feed water every 24 hours. 


TURBINES 


The total forward driving effort of the turbines is 
62,000 hp., at 185 r.p.m., through four 4-winged screws 
of turbadium bronze, each about 16 ft. 5 in. in diameter. 
The backward driving effort is approximately 35,000 hp. 
Ordinarily, or when going ahead, the steam passes to a 
high-pressure turbine on an inner shaft, then to an inter- 
mediate-pressure one, also on an inner shaft, and then 
on to two low-pressure turbines of equal power on the 
outer shafts; each turbine having its own shafts, which 
may be run independently for maneuvering. The reverse 
turbines are four in number, two high- and two low-pres- 
sure turbines with the two low-pressure machines on the 
outer shafts. 

The total number of bronze blades in all turbines is 
760,000, which, if laid end to end, would have a length 
of 125 miles. Each one of the low-pressure turbines, 
complete, weighs 380 tons and develops 16,000 hp. Each 
of these turbines has 50,000 blades on the rotor. Views 
of the rotors during construction are shown on the pre- 
ceding page. One of the high-pressure turbines being 
tested with a huge water brake is shown on page 50. 


CONDENSER EQUIPMENT 


Four Weir dual air pumps take the condensate from the 
condensers and discharge it to two great tanks in the 
double bottom. Four duplex feed pumps take this water 
and, working in conjunction with the four main feed 
pumps, deliver it to the boilers. For port service there 
are two auxiliary condensers having their own two cir- 
culating and two air pumps. Two “drainage” pumps are 
connected ‘with the turbine casings to draw out con- 
densate that accumulates there. 

Oil under pressure is forced to the bearings of all tur- 
bines by six pumps, while the shaft bearings are lubri- 
cated by oil supplied under pressure by two additional 
pumps. Four bilge pumps of approximately 37,000 gal. 
hourly capacity continuously pump water from the bilges 
of the engine and boiler rooms. 


ELEctTRIGC GENERATORS 


Five turbo-generators, situated aft; each have a capac- 
ity of 2000 amp. at 110 volts. These generators furnish 
light and power, the power consumption of the various 
motors being about 850 hp. An emergency oil-engine- 
driven electric-generating set, of 100 amp. capacity, at 
110 volts, is located on the boat deck and is connected 
so as to furnish current for the 1500-mile-range wireless 
apparatus as well as for lighting important parts of the 
ship in case of breakdown of the main electrical units. 
A battery furnishes current for the elaborate intercom- 
municating telephone system which connects every state- 
room with various parts of the ship. 

One gets an idea of the plumbing (under the care of 
the chief engineer) when it is said that in the first cabin 
alone there are 229 regular baths and showers, including 
146 private bath rooms. 

One of the screws and the steel rudder, which weighs 
90 tons and is 57 ft. 6 in. high, is shown on page 51. 

The ship carries two motor life boats equipped with 
wireless apparatus of 200 miles range. 
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Continuous Recording Remote Water 
Gage 


The continuous indicating water gagc, designed by 
Dr. A. Koepsel, Charlottenburg, Germany, shows on an 
index whether the water level is rising, falling or con- 
stant. 

A mechanically variable electrical resistance is em- 
ployed, so connected to a float that when the latter rises 
the resistance will increase and when it falls it will de- 
crease. These variations in resistance are transmitted to 
a galvanometer by means of a Wheatstone bridge. 

In the illustration a rope is shown wound several times 
around a pulley with a weight attached to one end. The 
other end is attached to a float which runs on guides. 
The vertical reciprocating motion of the float is converted 
into a rotary motion which is transmitted by a worm or 
toothed wheel to a slate disk on the periphery of which 
is a resistance wire, connected with electric current by 
two sliding contacts. By the rotation of the disk, the 
length of wire between the contacts, and accordingly its 
resistance, is altered. As the resistance forms the fourth 






































Continuous RECORDING WATER GAGE 


branch of a Wheatstone bridge, the galvanometer in the 
diagonal branch of the bridge continually indicates its 
variations. 

The apparatus is rendered independent of the dis- 
tance of transmission by adding to the variable resistance 
a constant resistance, the amount corresponding to the 
resistance cut out at the leads. Any variations in the 
temperature of the leads can be compensated by a resist- 
ance in the adjoining branch of the bridge. 

At the points of the slate disk, corresponding to the 
highest and the lowest positions of the float, contacts 
can be arranged, the closing of which sounds an alarm 
bell calling the attention of the staff to these two limits. 

The apparatus comprises two leads and is operated 
either by connection to the mains or to a 2-4-volt storage 
battery. It has been successfully used in several installa- 
tions. 
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The number of hydro-electric power plants is increasing 
steadily and rapidly throughout Japan. There are 383 com- 
panies now engaged in furnishing power and they operate 
620 waterpower batteries. The total horsepower developed 
at the present time is over 2,000,000. 
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Luitwieler Double-Acting Triplex 
Pump 
In the construction of the Luitwieler triplex pump, 
shown in Fig. 1, cams take the place of cranks to produce 
the reciprocating motion. These cams are placed 120 deg. 
apart on a shaft and the shape of the cams is such as to 
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Fie. 1. Luirwireter Dovusie-Actine Triplex Pump 
cause the plunger to produce an even flow of water 
throughout the complete cycle. Fig. 2 is a plan view of 
the pum». 

The %4-in. shaft and cams are in balance, which, with 
the even flow of the water, allows maintaining a high 
speed. In operation, the cams work against rollers, Fig. 
3, at either end of the crossheads which give a reciprocat- 
ing motion to the crossheads and the pistons, which are 
connected by rods working through packing glands. The 
three cams work in slots in the frame on either end of 
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The crossheads are of bronze; the slippers move in a 
straight line through planed guideways. Gibs hold 
the slippers in place; fiber shims allow adjustment for 
wear. The pump is bored to receive brass linings 6 in. 
in diameter by 12 in. stroke. The pistons are of bronze 
with turned water grooves, and on each end is a leather 
cup which expands by the water pressure and prevents 





CAMS AND ROLLERS 


Fia. 3. 


slip. The bonnets are arranged with a screw plug over 
each valve so that a defective valve can be immediately 
located, and taken out through the handhole in the cen- 
ter by the removal of six bolts. 

An air check and cock locates any defective valve or 
spring which is indicated by the action of the pressure 
gage. Without the use of an air chamber the gage varia- 
tion is less than 5 |lb., due to the closing of the valves, 
which indicates a small slip. 

Efficiency tests made by electrical engineers report as 
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Fig. 2. 


the cam shaft and the driving gears. The cam shaft 
rests In six bearings, each gear and cam having a bearing 
on either side. 

As the pump is double acting, the labor performed by 
the cams is uniform throughout the cycle; the pressure 
00 opposite sides of the bearings is equal and for this 
reason a small diameter shaft is used. 


PLAN VIEW OF 





THE PUMP 
high as 871% per cent. efficiency in the motor-driven 
pump. 

This pump is manufactured by the Luitwieler Pump- 
ing Co., 123 Ames St., Rochester, N. Y. 

[This is a remarkable efficiency even for high-pressure 
delivery, and must be understood to be for the pump 
alone and not to include the motor.—Eb1Tor. |] 
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Constant-Voltage Transmission* 
By H. B. Dwieut 


In deciding upon the method of operation of a trans- 
mission system, two distinct alternatives are presented, 
one of which has been brought forward but recently. In 
the older method, which is the one in common use, the 
voltage of the system is controlled entirely from the gen- 
erators. The chief disadvantage is the large variation 
in voltage, which is the factor limiting the carrying ca- 
pacity of the system. In the newer method there is no 
voltage Variation at all, this result being obtained by con- 
trolling the voltage from both the generating and the 
receiving ends. The newer method also greatly increases 
the carrying capacity of a transmission line, and has 
been used successfully in commercial operation, though 
as yet only on small systems. 

The method in common use with transmission lines 
needs no description as it consists merely of controlling 
the voltage on the line by adjusting the voltage of the 
generators. At no load the two ends of the line are at 
approximately the same voltage, while under load there 
is considerable drop at the receiving end and a varia- 
tion in voltage is unavoidable as the load increases or 
decreases. 

When a load on a transmission system becomes so large 
as to produce too great a variation in voltage for good 
service, it has been customary to construct additional 
transmission lines, or to adopt a higher line voltage. It 
is at this stage that constant-voltage transmission appears 
most attractive, as it provides greatly increased carrying 
capacity without any alterations in the transmission line 
itself. 

In the constant-voltage method, instead of controlling 
the voltage from one end only, synchronous motors are 
installed at the receiving end, and the voltage is con- 
trolled at that end by adjusting the power factor. The 
way in which the synchronous motors operate to hold 
the voltage constant is very similar to the way in which 
they are used to improve the power factor. A large part 
of the voltage drop in a transmission line is due to the 
line reactance, which is greatest at a low power factor, 
and it is, in fact, directly proportional to the lagging re- 
active component of the load. The drop-is, therefore, 
changed into a rise in voltage if the reactive component 
is leading instead of lagging, and this may be sufficient 
to overcome the drop due to resistance. 

When it is stated that the synchronous motors must 
be equal to one-half or two-thirds of the generator ca- 
pacity the cost will at first sight scem prohibitive. In 
consideration of this, however, the additional fact must 
be considered that the newer method not only improves 
the service, but greatly increases the carrying capacity 
of the line. Since with a line of about 100 miles in length 





*From a paper presented at the annual convention of the 
American Institute of Electrical Engineers, Cooperstown, 
N. Y., June 25, 1913. 


Co re ee TTT TLMILLLLLLLLLMLLLLLLLMLLLLLLLLLLLLLLDLLPLLLLLPLLLPDDLPDPLDPLDDODDLPULLDLOLLUCPLLELLPLPLPLPPLPPLDDCLLPDRCDCCCLCCLDUCCCCOCUUCOCOOOOOOOOUUUOOOOUOUOUOOOOOOOOOOOOOOOOOOOOOOOMOOOOOOOOOOOOOOOONUONUMNNOOONNOOOONOOOONTTTITTTTI LCE TLUUUUTUUU 0 





Vol. 38, No. 2 





STUNTED ESSSLU0 HHH 


the cost of the generators is comparatively small com- 
pared with the of the line, the installation of 
synchronous motors will actually save money in large 
systems, by saving extra line construction. 

The limit of carrying capacity is ordinarily set by the 
maximum variation in voltage allowed for good service : 
but if there is no voltage variation at all another limit 
must be looked for, and this will be found in the great- 
est energy loss which can be allowed for the transmission. 
Power for supplying line losses costs very little in most 
systems, so that an efficiency of 85 per cent. is generally 
consistent with good economy. 


cost 


The carrying capacity of a 25-cycle line can be doubled 
by adopting the constant-voltage method, and that of a 
60-cvcle line can be multiplied by two or three. For 60 
cycles, the cost of a constant-voltage line with the neces- 
sary synchronous motors represents a saving when the 
length is over 70 miles. For 25 cycles the saving over 
the varying-voltage method is not obtained until the 
length is 120 miles or more. 

High reactance is a detriment to a line operating with 
varying voltage but is not a great disadvantage when the 
constant-voltage method is used. The reactance of the 
entire circuit includes that of the generators, step-up 
transformers, protective reactance coils, and step-down 
transformers, as well as the line reactance. It has been 
customary in large systems to make all these reactances 
as large as possible for protective reasons, in spite of the 
fact that they tend to make the regulation poor, and so 
limit the power which can be transmitted. High react- 
ances give protection by reducing short-circuit currents, 
and when placed between the line and the station ap 
paratus give very effective protection against abnormal 
voltages, due to lightning and to surges caused by switch- 
ing. It is evident that with constant-voltage transmis- 
sion it will be economical to increase all these reactances 
much beyond the values in use at present and better pro- 
tection will thus be obtained. 

It may safely be stated that the reason why the fre- 
quency of 25 cycles was adopted to any extent in this 
country was because its low reactance made it more eco- 
nomical for transmission. With constant voltage, how- 
ever, 60 cycles becomes as economical as 25 cycles, and 
except for railway work, 60 cycles is preferable in most 
cases. The cost of generators, transformers, and motors 
is generally less at 60 cycles, and the operation of most 
lighting devices, especially tungsten lamps and ares, is 
much more satisfactory at the higher frequency. 

The most advantageous application of constant-voltage 
transmission is probably not in transmission lines with a 
single generating station, but rather in large transmission 
networks connecting hydro-electric plants and the cities 
within a radius of several hundred miles. The generators 
placed at various points of the network themselves partly 
take the place of the synchronous motors for maintaining 
constant voltage, and thus the total capacity of synchron- 
ous motors required is somewhat less. Duplicate lines 
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for use as reserves in case of breakdown are not required 
as much in networks as in straight transmission projects, 
since power can generally be supplied to any point from 
more than one direction. Thus a small number of heavy 
lines can be used in networks, and the constant-voltage 
operation is especially applicable to these. 

When larger transmission networks are advocated it 
might be objected that the limit has been already reached 
as to the number of generating stations which can be 
connected to one network, owing to the danger from such 
large amounts of generator capacity when a short-circuit 
occurs. But a network which is operated at constant 
voltage contains an unusually large proportion of re- 
actance, both in the line and in the station apparatus. 
Thus when a short-circuit occurs the voltage drop toward 
the short-circuit is very rapid and the power is delivered 
to it practically only from the near-by generating sta- 
tions. 

The two systems, varying-voltage control and constant- 
voltage control, have been described as being quite dis- 
tinct. There is, however, a middle ground between them. 
For instance, consider a line operated with 20 per cent. 
voltage variation at the generators between no load and 
full load, and with a steady voltage at the receiving end. 
Now by installing a small number of synchronous motors 
at the receiving end, the generators may be operated with 
only 10 per cent. variation, the synchronous motors being 
used to hold the receiving voltage constant. Twice the 
number of synchronous motors would allow constant- 
voltage operation at both ends. It is possible, therefore, 
to install a small amount of machinery and obtain a 
proportionate improvement in closer regulation or 
through an increased carrying capacity of the transiis- 
sion line. 

Many power companies offer special terms to induce 
their customers to install synchronous motors and thus 
raise the power factor of the load. This can scarcely be 
called a step in the direction of using the principles of 
constant-voltage transmission, since the field current of 
the synchronous motors is not adjusted with a view to- 
ward regulating the line voltage. The advantages of a 
high power factor of load are very small indeed compare: 
with the large advantages to be obtained from adjustable 
power factor. 

It must not be supposed that the voltage at all points 
of a constant-voltage transmission line or network has ex- 
actly the same value. At all points where there are gen- 
erators or synchronous motors whose field currents can 
be adjusted, the voltage will be held steady. For the 
best economy, however, the generator voltage should be 
held at a higher value than the receiving voltage. Thus 
the voltage at the generating stations may be held con- 
stant at 110,000 volts, while the voltage at the receiving 
stations may be held steady at 90,000 volts. This involves 
running the synchronous motors with a weak field and a 
lagging power factor at no load; and there is a limit in 
doing this when the motors are carrying a mechanical 
load, due to the danger of their dropping out of step. 
‘lowever, the capacity of synchronous motors required 
is so large that most of them would have to run unloaded 
as synchronous condensers, since mechanical loads could 
be found for only a few of them. The advantages and 
disadvantages of the constant-voltage system may be 
summarized as follows: 
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ADVANTAGES 


1. Better service—no variation in voltage. 


2. Better protection, due to high reactances. 


3. Tendency to use the frequency of 60 cycles. 

4. Increased carrying capacity of line. The limit is 
changed from maximum voltage variation to maximum 
energy loss. This allows more power to be transmitted 
or the distance to be increased, without the voltage be- 
ing raised. 

5. Lower total cost for long lines. The saving in cost 
is greatest for long lines or large networks, large quan- 
tities of power, large conductors, and for the frequency 
of 60 cycles. 

6. The method is easy to apply to existing lines. The 
change can be gradual, and no change is necessary in lin¢ 
construction. 

DISADVANTAGES 

1. Cost and attendance of additional machinery. 

2. Higher total cost for short lines. 

3. In order to obtain the greatest economy from con- 
stant-voltage operation, the losses must be increased, and 
the number of separate lines, which are useful as reserves, 
must be reduced. 

4, Tendency of synchronous machinery to drop out 
of step, and delay in putting load on the line again after 
shutdown. 
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Heating of Brush-Holder Studs 

A new 300-kw., 250-volt motor-generator set was in- 
stalled and from the start developed excessive heating of 
the brush-holder studs where contact was made with the 
leads. 

The brush-holder studs are of standard design. Refer- 
ring te Fig. 1, AA are heavy fiber washers; BB are nickle- 
plated iron washers, and C is a flat copper lead to the 
collecting rings to which, in turn, the switchboard cables 
are connected. The heating became so bad that the fiber 
washer A next to the brush-holders would burn, frequent 
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tightening of the nuts on the studs did not prevent thie 
heating except for a very short time. 

Upon close examination it was found that the contact 
of washer B with part C was not sufficient to carry the 
current without undue heating. The piece C being so 
far away from the brush-holder stud gave a contact sim- 
ilar to that shown by the shaded part of Fig. 2. 

Therefore, heavy copper washers were made, shaped as 
shown in Fig. 3. These were substituted for washer B 
(see dotted lines, Figs. 1 and 2). Since these washers 
have been in use there has been no more trouble with 
nuts working loose, owing to the heat drying and burning 
out the fiber washers, and parts that were previously 
hot are now cooler than the studs themselves. 

Michigan City, Ind. R. E. Crockett. 
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Pressures in Gasoline Engines 
By G. A. FIELD 


The following curves, showing variations in per cent. 
of clearance, compression pressures and temperatures, 
normal explosion pressures, etc., in internal-combustion 
engines, have been grouped by the writer and found very 
convenient for rough calculations. 

Curve 1 gives the variation of atmospheric pressure in 
pounds per square inch with the elevation above sea level 
in feet. The elevation above sea level is given from zero 
to 6000 ft., reading from the top of the scale downward. 
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CHART FOR FINDING TEMPERATURES AND PRESSURES 


The barometric pressure.is given from 11 to 15 lb. per 
sq.in., reading from right to left. 

Curves II to VI, inclusive, give the variations in tem- 
perature of compression in degrees Fahrenheit with per 
cent. clearance C for various temperatures of jacket water 
from 139 deg. F. to 339 deg. F. inclusive. The per cents. of 
clearance are found at the right, reading from the bottom 
upward, and the temperatures of compression are found 
at the bottom, reading from left to right. Curve VII 

1.3 
gives the variation of the quantity = with 
the per cent. clearance C and is to be used in the 
formula given below for determining the compression 
pressure for various per cents. of clearance and elevations 
above sea level. 

Atmospheric pressure at sea level corrected for volu- 
metric efficiency is assumed to be 12.5 Ib. per sq.in. gage. 
Compression formula 


0 1.3 
p= Pato)" 2, 


The fundamental formula for the variations of pressure 
and volume is 
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P» - Va n 
Pa (Fr; 
where 


Va = Volume at beginning of compression ; 

Vo = Volume at end of compression ; 

Pa = Pressure at beginning of compression—usually 
0.8 or 0.9 atmospheres, depending on the volu- 
metric efficiency ; 

Pb» = Pressure at the end of compression ; 

C = Clearance (per cent. of piston displacement). 


. . Va . 100+C 
The ratio +, = the ratio = 
Therefore, 

Pb 


= Va\n _ ~, (100+ C\n 
nin 


Reducing to pressure above atmosphere; i.e., subtract- 
fo) > > 
ing Pa from both sides of the equation 


) by 
P»— Pa = Pa “aml — Pa 


Cc 
Let P = Pounds per square inch gage = Pb — Pa, 
substituting, 
O¢ \n 
P=Pa4 en — Pa 


In which the exponent » is usually assumed to be 1.3. 
Having determined the atmospheric pressure Pa for the 
particular elevation and corrected for volumetric effi- 
100 + C\ 1.3 : 

e) for 
the given per cent. clearance C and solve the equation 
for P. 

Curve VIII gives the normal explosion pressures in 
pounds per square inch gage for gasoline corresponding 
to the various values of C. 


ciency, find the value of the quantity 
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Hints on Gas-Producer Operation* 
By C. H. Bromirey 


Conceive of an air-tight steel-plate cylinder lined with 
firebrick, and provided with poke openings and having 
a grate at the bottom, a fuel hopper and inlet at the top 
with an outlet for the gas, and you have the essential 
parts of the usual gas producer or generator. Some pro- 
ducers, however, do not have a grate. Consider the op- 
eration of the ordinary parlor coal stove with a “feeder” 
containing fresh fuel; below it the decomposed coal and 
then the incandescent coal above a bed of ashes and you 
have a good idea of the operation of the usual gas pro- 
ducer and of the so called “zones” of fuel. The essential 
difference between a stove or furnace and a gas producer 
is in the amount of air admitted. In the case of the 
former sufficient air should be admitted for complete 





*Excerpts from lecture before Newark, N. J., No. 3 N. A. 
S. E. Association. 
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combustion, while in the producer only a limited amount 
of air is admitted under the fire. 

Near the producer grate, where the air enters, a small 
quantity of CO, gas is formed. On being drawn up 
through the deep bed of incandescent fuel, the CO, ab- 
sorbs considerable carbon and CO, the chief constituent 
of producer gas, is formed. Notice that a high CO is 
needed in producer operation while a high CO, is de- 
sired in boiler-furnace operation. As the CO increases 
the CO, decreases and vice versa. 

Steam is admitted under the grates of a producer for 
two principal reasons: To lower the temperature of the 
fuel bed and thereby prevent fusing of the ash and the 
formation of clinker, and to enrich the gas with its hy- 
drogen. Too much steam in the blast increases the CO, 
and impairs the quality of the gas. Too little greatly 
increases the upkeep cost of the generator by permitting 
the formation of clinker and destruction of the firebrick 
walls by fusion with the ash. Experience and the kind 
of fuel used will alone determine how much steam to 
use. Should too much moisture or water vapor get into 
the producer with the air, the gas will be so rich in 
hydrogen as to probably cause premature ignition in the 
engine cylinder when compression occurs. Usually the 
amount of water vapor entering with the air regulates it- 
self automatically. This will be readily understood when 
it is remembered that the hotter the producer—when 
more vapor is needed—the more water will be vaporized ; 
when the producer cools less water is vaporized. 

The air entering the producer furnishes oxygen to 
gasify the carbon, but it also contains nitrogen, an inert 
gas which dilutes the producer gas. For each pound of 
oxygen brought in by the air, 3.33 lb. of nitrogen will 
have entered the producer. The gas will contain by 
volume about 55 per cent. nitrogen. 

Incident to the function of a gas producer is the dis- 
tillation of fuel within it. With bituminous and semi- 
bituminous coals and lignites the distillation process re- 
sults in the formation of ammonia gas, tar and other 
hydrocarbons. These impurities are cared for by serub- 
bers, purifiers, tar extractors, etc., or they may be drawn 
through the bed of incandescent fuel in the producer and 
broken up into fixed gases. 

The chief troubles of producer operation are caused 
by the fuel used. Bituminous and semibituminous coals 
frequently cake and, combined with the effect of coking, 
in which process the coal loses about one-tenth its weight 
but inereases about one-third in volume, the fuel forms 
an arch in the producer. This arch holds the fuel 
above, and the fuel below does not feed down evenly. The 
position of the zones becomes altered and cracks are 
formed through which weak gas rushes to the outlet, 
slowing down the engine. If the steam blast is not dis- 
tributed uniformly over the area of the bed, cracks and 
channels are likely to form, producing varying tempera- 
tures in the incandescent zone and retarding the produc- 
tion of rich gas. These arches must be broken by poking, 
hut if they are poked at through doors, care must be 
taken to not keep the doors open too long, for sufficient 

r may enter as to dilute the gas and cause irregular 

inning of the engine. 

It is sometimes desirable to have connections for fur- 
ishing the engine with street gas when cleaning the gen- 
erator. This is especially true for places where the labor 
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is unskilled and where the fuel contains ash that clink- 
ers and slags. Should the gas become weak while the 
producer is being cleaned the engine may be supplied 
with street gas. 

Irregular poking and removal of the ash, varying 
moisture content of the coal and load fluctuations tend 
to alter the position of the zones. 

One should be careful not to strike hard blows on the 
firebrick lining, as producers have been made to leak 
in that way. Poke from the top of the generator if 
possible for then the bar will move parallel with the fire- 
brick walls and there is then less chance of breaking 
them. 

The ignition temperature of carbon is 1240 deg. F., 
but a temperature of 2000 deg. F. is needed for good 
work in producers. At this temperature the ash often 
fuses, forming clinker which in turn fuses with the fire- 
brick lining. When the clinker is removed pieces of the 
lining chip off with the clinker. Red coal, a semibitumin- 
ous grade, fuses its ash at about 1850 to 2200 deg. F., 
and as the coal contains much iron the slag gives great 
trouble. 

Coal highest in sulphur does not always have the low- 
est fusing point of its ash as is commonly supposed. In 
fact, the sulphur content of a coal is not a true indication 
of its clinkering properties. Organic sulphur of itself 
has no tendency to form clinker. When sulphur as 
pyrites occurs in coal and if the ash is high in silica, 
clinker will usually result when the temperature is as 
high as needed in gas-producer and boiler-furnace work. 

The design of most charging boxes on gas producers is 
such that with reasonable care air cannot be admitted to 
the generator at this point to create an explosion. 

Always keep in mind when running suction producers 
that the entire system is operating at a pressure lower 
than atmospheric and that leaks in the generator, scrub- 
ber, piping, ete., admit air which dilutes the gas and 
lowers the power of the engine. Remember, too, that 
cleanliness is most essential to good operation. See that 
all elbows in the gas lines are provided with covers held in 
place by yokes or that tees with plugs are used instead. 
of elbows, so that the pipe may be easily cleaned of dust 
and tar. Slime and dust should be removed from the 
gas holder at frequent intervals. If the gas is drawn 
through a spiral wire brush or through screens take out 
the brush or screens once a week and wash them in 
kerosene. 

When starting the plant, work the fan until plenty of 
gas is formed before attempting to start the engine. This 
will be shown by a straw-colored flame which will burn 
when the gas escaping at the test cock is ignited; a blue 
flame indicates the presence of air. When the engine 
has started, close the test cock and the outlet flue 
of the generator and work the fan until the engine is 
pulling hard enough to generate its own gas. 
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Care of Magnetos 


By A. L. Brennan, Jr. 


Magnetos can be divided into two classes—low-tension 
and high-tension, but there are certain rules that apply 
equally to both types. These have to do with keeping 
the machine free from water, oil and other foreign mat- 
ter. 
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Magnetos invariably revolve at high speeds and conse- 
quently if the bearings are not supplied with a suitable 
lubricant, wear will result. This wear takes place where 
there is the most lateral pressure which results in the 
bearings being worn slightly out of line and thus the arm- 
ature will not revolve upon a true center. On the other 
hand, overlubrication is also detrimental, inasmuch as 
the oil has a tendency to creep. About the best way is 
to resort to frequent oiling, using small amounts, say, 
two drops each time. 

Nearly all magnetos now have permanent magnets and, 
therefore, an operator is seldom confronted with an in- 
operative magneto, due to loss of magnetism, as was quite 
frequently the case a few years ago. Present-day troubles 
are invariably attributed to faulty connections or con- 
tacts, poor adjustments, or to accumulations of oil or 
dirt. Troubles with low-tension magnetos are in most 
cases due to the frictional surfaces of the armature be- 
coming gummed or to faulty carbon brushes. 

When a magneto gives trouble it is advisable to wash 
the parts affected in a tin of gasoline and then polish 
the surfaces with fine sandpaper. Emery cloth should 
never be used for this purpose, as small particles of car- 
bon are likely to cause short-circuits or partial short- 
circuits, which are even more difficult to locate. Carbon 
brushes sometimes wear unevenly but this is easily 
remedied by rubbing the brush upon a piece of flat sand- 
paper, care being taken to hold the carbon at right angles 
to its contact surface; this treatment will insure a posi- 
tive contact. 

With high-tension magnetos the most troublesome parts 
are the points in the breaker box, these having a tendeney 
to become pitted and cause the motor to misfire. Or- 
dinarily, the points need only to be cleaned with emery 
cloth, but if badly pitted they will probably need filing 
and this will necessitate their removal. It is important 
that they be filed at such an angle that when they are in 
contact they will bear over their entire surface. If the 
points only touch on one side, for instance, the spark 
efficiency will be greatly reduced. 

In regard to the correct gap that should exist between 
these points, much depends upon the magneto. However, 
the majority of manufacturers supply suitable open-end 
wrenches and gages for all necessary adjustments and an 
operator cannot go wrong if he will but follow these 
scales. 

The distributor carbons are apt to cause slight trouble 
by not making positive contacts, but they can be trued 
up easily as already mentioned. Sometimes when carbons 
wear considerably they do not bear with sufficient pressure 
to insure a positive contact, which is due to the decreased 
tension of the spring. This trouble is easily remedied 
by removing the carbon and bending out the spring. 

The component parts of a spark plug should be kept 
tightly assembled, the points clean and about the thick- 
ness of a dime apart. Inspection of the breaker points is 
had by removing the cover. Some operators make a prac- 
tice of cleaning out this box with gasoline, but if this is 
done care must be taken not to slop gasoline around, for 
if the motor suddenly starts the gasoline in the breaker 
box is likely to be set on fire. 

Before removing a “set” magneto, suitable timing 
marks should be made, for, otherwise, trouble will be ex- 
perienced when putting it back. 
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A Successful Marine Producer Plant 


About two years ago the barkentine “Archer,” a boat 
of 900 gross tons, operated by the Tacoma & Roche Har- 
bor Lime Co., between Roche Harbor and San Francisco, 
was equipped with a suction-gas power plant. This 
plant has proved a decided success. Although troubles 
have come up now and then, they could almost always be 
traced to improper handling of the plant. 

The producer was built in Olympia, Wash., and is of 
300-hp. capacity. It is, strictly speaking, a combination 
up-draft and down-draft type. The gas outlet is a large 
tube passing down the center of the producer to within a 
few feet of the grate, and all the gas above the lower end 
is drawn down through the fuel bed, then up the tube. 

The washing apparatus consists of several centrifugal 
washers only; no tower scrubbers nor dry scrubbers 
being employed. These washers have given perfect satis- 
faction when furnished with plenty of water. As no 
other washing apparatus is used, the water supply requires 
special attention, since the lignite produces large quanti- 
ties of tar. 

The engine is a 300-hp., four-cylinder Nash, running 
at 235 r.p.m., the exhaust line being supplied with a 
heater, which furnishes steam for keeping the clinkers 
soft in the producer. A 20-hp. gasoline-electric generat- 
ing set furnishes power for the air compressors and lights 
when the large engine is not in operation. A generator 
is also belted to the larger engine, so that when the boat 
is under way the smaller engine is shut down. 

The fuel is cheap lignite, which is so plentiful in the 
state of Washington. This is very high in moisture, 
often reaching 25 per cent. It is also high in ash, averag- 
ing about 15 per cent., and, of course, is high in volatile 
matter with low fixed carbon. 

On the “Archer” little trouble is had with clinker when 
the firemen work the producer properly, but when neg- 
lected, clinkers are bound to cause more or less trouble. 
Some time ago the firemen decided to quit, and during 
the last few days they were on shift neglected the pro- 
ducer ; the result was the formation of bad clinkers. 

This lignite costs from $1.75 to $2.75 per ton in the 
bin, depending upon the size; the pea size giving as good 
satisfaction as the nut. The hoppers of the producer will 
not readily feed coal which is larger than nut size. A 
supply of coal is taken on only once for the round trip 
from Roche Harbor to San Francisco and back. 

Only two men are on shift at a time; one fireman and 
one engineer. The fireman handles the producer only. 
and, therefore, has no reason for not keeping it in good 
condition. Everything is arranged very conveniently for 
the engineer. When starting the engine he does not have 
to run from one place to another to close purge valves, air 
valves, etc., as everything is located so that all valves 
can be operated right at the engine. 

This plant is of special interest because it has now been 
in operation just about long enough to give a good idea 
of what can be done with marine lignite gas-producer 
plants. The successful performance of this installation 
means much to the Pacific Northwest where there are 
enormous fields of lignite unfit for almost any purpose 
except gas producers. The “Archer” was the first boa‘ 


of any consequence on the Pacific coast to install gas 
power and it has been watched with interest. 


Grorce W. Muencu. 


Seattle, Wash. 
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The Properties of Saturated Ammonia 
Vapor 


Experimental data on ammonia has been meager and 
the tables on the properties of ammonia which have 
been used are known to be inaccurate in many particulars. 
Realizing this fact, the University of Illinois Engineering 
Experiment Station has carefully analyzed the available 
data on the subject and worked out tables of the prop- 
erties of both saturated and superheated ammonia and 
besides a convenient chart for solving graphically the 
usual practical problems met in refrigerating practice. 
These data appear in Bulletin No. 66, just issued. 

The authors, G. A. Goodenough and W. E. Mosher, 
were exceptionally thorough in their investigations and 
are to be congratulated on producing a work which is the 
latest and best on the subject and should be generally 
adopted for standard reference. Due to lack of space 
only the tables on saturated ammonia vapor and liquid 
ammonia will be presented in this issue and for the same 
reason some of the intermediate values were omitted to- 
ward the end of Table 2. Following is a review of what 
the authors have to say concerning the tables: 

As in the case of steam and many other technically 
important vapors, the first reliable experimental knowl- 
edge of the properties of ammonia was derived from the 
work of Regnault. He determined experimentally the 
relation between the pressure and the temperature of the 
saturated vapor and expressed it by means of empirical 
formulas. He also determined the relative volumes of 
the superheated vapor at different pressures along an 
isotherm for the temperature 8.1 deg. C., the specific 
heat, the theoretical density and the experimental den- 
sity of the gas. The determinations made by Regnault of 
the specific heat of the liquid and the latent heat of 
vaporization were lost in the reign of the Commune in 
1870; twelve of the determinations of the latter mag- 
nitude, however, have been found. 

The first attempt to establish the fundamental equa- 
tions for the vapor of ammonia and to compute tables 
of its properties was made by Ledoux. These equations 
and resulting tables, resting as they do upon unsound 
liypotheses and meager experimental data, are, in the 
light of later investigations, quite inaccurate. The next 
theoretical investigation of the subject was undertaken 
by Zeuner, who computed new constants for ammonia, 
in the equation of state of the form already applied by 
him to steam, and used by Ledoux for ammonia. He 
also constructed empirical formulas for the inner and 
outer latent heat, and the specific heat of the liquid, and 
hy use of these formulas computed tables which appeared 
'n the earlier editions of his thermodynamics. In the 
later editions the values thus calculated have still been 
used for temperatures below 32 deg. F., but results of 
later experimental determinations have been used above 
that temperature. These tables for ammonia vapor are 
given in both English and French units. 
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The tables now used most extensively in refrigeration 
work and included in most handbooks on refrigeration 
are those of Wood. These tables are computed from for- 
1aulas derived by the author and based upon Regnault’s 
experiments. About the same date (1889) that Wood’s 
tables appeared, another set of tables was published by 
Peabody. These tables were based upon the work of 
Ledoux and upon the same form of equation of state. 
namely, that derived by Zeuner and applied to ammonia 
by Ledoux, but with the constants recomputed. 

Since the above mentioned tables were published the 
properties of ammonia have been made the subject of 
considerable experimental work, although comparatively 
little is known even now when its importance in tech- 
nical work is considered. Beside the experimental work 
enumerated above we have the following determinations : 
Pressure-temperature relation by Bliimcke, Pictet, Fara- 
day, Davies and Brill; critical temperature and pressure 
by Dewar, Vincent and Chappuis, Jaquerod and Schaffer ; 
latent heat of vaporization by von Strombeck, Franklin 
and Kraus, Estreicher and Schnerr, and Denton and 
Jacobus; specific heat of the liquid by von Strombeck, 
Ludeking and Starr, Elleau and Ennis, and Dieterici; 
volume (or density) of the liquid by )D’Andreeff, Lange 
and Dieterici; volume of saturated vapor by Dieterici; 
volume of superheated vapor by Leduc, Guye and Per- 
man and Davies; specific heat of the superheated vapor 
by Keutel, Voller, Wiedemann and Nernst, the existing 
data on the latter property being summed up by Nernst. 
In addition to the above direct experimental determina- 
tions of the various properties of ammonia there is avail- 
able a set of throttling experiments performed by Wobsa. 

A great deal of the recent experimental work has been 
done by Dieterici. He has computed a table of the prop- 
erties of ammonia, but this table is available in metric 
units only, and may be improved upon. In 1907, Wobsa 
published tables of ammonia vapor based upon his own 
experimental work and that of Dieterici. These tables 
appear in the 1908 edition of Hiitte and have been con- 
verted into English units and extended for every degree 
Fahrenheit by Macintire. In 1908, Wobsa_ published 
a revised table based upon a new form of equation of 
state. Among other tables of the properties of ammonia 
which have appeared in metric units are those of Mollier 
and of Hybl. 

The present investigation has been undertaken with 
the object of collecting and correlating the various scat- 
tered experimental data on the subject of the properties 
of ammonia. An attempt has been made to reconcile 
these data by means of well known thermodynamic iaws 
and principles so that the results may be consistent with 
each other; and to express the various properties by 
means of formulas from which tables and charts in Eng- 
lish units may be prepared for use in solving the many 
problems connected with refrigeration work. 

It is fully realized that the experimental evidence is 
not as complete as could be desired and that more ac- 
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curate experimental work may render necessary a slight 
revision of the value of the constants in the equations 
presented. Hence the tabular values resulting from the 
equations are not to be considered as final, but as best 
representing the present knowledge of the properties of 
ammonia. 

Of the three tables reproduced, the first and second 
on pages 60 and 61 ave for the saturated vapor of am- 
monia and give explicitly all of the properties that are 
ordinarily needed for use. Table 3 gives the thermal 
properties of liquid ammonia. 








TABLE 3. THERMAL PROPERTIES OF LIQUID AMMONIA 
AT SATURATION PRESSURE 





























Temp Pressure °. Vol. Cu. Density Heat 
Deg. F Lb. t. per Lb. | Lb. perCu.Ft. 144 Apv’ Content 
—110 0.758 0.02202 45.42 SD re oe 
—105 0.947 0.02211 45.23 . 2 ae 
—100 1.176 0.02220 45.04 F. 
— 95 1.450 0.02229 44.85 NS eee 
- 90 1.778 0.02239 44.66 I Ree 
85 2.167 0.02248 44.47 i err 
80 2.626 0.02258 44.28 | Si rere 
75 3.164 0.02268 44.09 | i Se aes 
- 70 3.791 0.02278 43.89 J Si eee 
65 4.518 0.02288 43.70 | A See 
60 5.358 0.02299 43.51 . ae 
55 6.324 0.02309 43.31 WOM OO cinsiwac ens 
50 7.43 0.02320 43.11 0.032 —85 .67 
— 45 8.69 0.02331 42.91 0.038 —80.49 
40 10.12 0.02342 42.71 0.044 —75.31 
35 11.74 0.02353 42 0.051 —70.13 
30 13.56 0.02364 42.30 0.059 —6§4.94 
— 25 15.61 0.02376 42.09 0.069 —59.75 
20 17.91 0.02388 41.88 0.079 | —54.56 
—- 15 20.46 0. 00 41.67 0.091 —49.36 
10 23.30 0.02412 41.46 0.104 | —44.15 
5 26.46 0.02424 41.25 0.119 | —38.92 
0 29.95 0.02437 41.04 0.135 | —33.68 
33.79 0.02450 40.83 0.153 —28 .43 
10 38.02 0.02463 40.61 0.173 —23 .17 
15 42 .67 0.02476 40.39 0.196 | —17.89 
20 47.75 0.02490 40.17 0.220 | —12.59 
25 53.30 0.02503 39.95 0.247 | — 7.26 
30 59.35 0.02518 39.72 0.277 — 1.90 
35 65.91 0.02531 39.50 0.309 | + 3.48 
73.03 0.02547 39.27 0.344 | + 8.88 
45 80.75 0.02562 39.04 0.383 +14.32 
50 89.1 0.02577 38.81 0.425 19.80 
55 98.0 0.02593 38.57 0.471 25.31 
60 107.7 0.02609 38 .33 0.520 30.87 
65 118.1 0.02626 38.09 0.574 36.48 
70 129.2 0.02642 37.85 0.632 42.14 
75 141.1 0.02660 37.60 0.70 47.84 
153.9 0.02678 37 .35 0.76 53.60 
85 167.4 0.02696 37.10 0.84 59.43 
181.8 0.02714 36.84 0.92 65.32 
95 197.3 0.02734 36.58 1.00 71.28 
100 213.8 0.02753 36 .32 1.09 77.30 
105 231.2 0.02774 36.06 1.19 83.39 
110 249.6 0.02795 35.79 1.29 89.57 
115 269.2 0.02816 35.51 1.40 95.85 
120 289.9 0.02839 35.23 1.52 \ 102.24 
125 311.6 0.02862 34.95 1.65 108.73 
130 334.6 0.02886 34.66 1.79 115.32 
135 358.8 0.02910 34.36 1.93 122.02 
140 384.4 0.02936 34.06 2.09 128.83 
145 411.3 0.02963 33.76 2.26 135.78 
150 439.5 0.0299 33.45 2.43 | 142.87 
155 469.1 0.0302 33.13 2.62 150.11 
500.1 0.0305 32.80 2.82 \ 157.52 
165 532.6 0.0308 32.47 3.04 | 165.11 
170 566.6 0.0312 32.03 3.27 172.88 
175 602 .2 0.0315 31.8 3.51 | 180.85 
180 639.5 0.0318 31.5 3.77 189.03 
185 678.4 0.0322 31.1 4.05 197.45 
190 719.0 0.0326 30.7 4.34 206.16 
195 761.4 0.0330 30.3 4.65 215.18 
200 805.6 0.0335 29.9 oe SE 
205 851.7 0.0340 29.4 Sie ee 
210 899.7 0.0345 29.0 5.75 B.C aatatazans 
215 949.6 0.0350 28.6 oe” ahora 
220 1001.4 0.0355 28.2 Sar fo keane 
225 1055.3 0.0361 27.7 7.4 wm 
230 1111.3 0.0368 27.2 78 See 
235 1169.5 0.0376 26.6 8.1 ia aes 
240 1229.9 0.0384 26.0 8.7 Ryo Sean 
245 1292.5 0.0393 25.4 9.4 fie 
250 1357.4 0.0404 24.8 ki rrr re 
255 1424.7 0.0417 24.0 _ ¢. Sh) Cerne. 
260 1494.4 0.0435 23.0 . a ar eae 
265 1566.6 0.0457 21.8 ae ere 
270 | 1641.3 0.0500 20.0 _ SS a eres 
273.2 | 1690.0 0.0678 14.75 aoe bk ‘Bedean 











In tables 1 and 3 the argument is the temperature. 
Since it is often convenient to be able to work roughly 
at very high and very low temperatures, these tables 
have been extended on the one hand to the critical point 
itself and on the other hand to —110 deg. F. However, 
since the data upon which the tables are based are not 
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well known at these extreme temperatures, the values 
above 160 deg. and below about —40 deg. should not be 
used with too much confidence. 

In Table 2 the argument is the pressure. The values 
above 500 lb. per sq.in., and those below 10 Ib. per sq.in. 
are less certain than those lying between these pressures. 


Ammonia to Charge a Compression 
Plant 


The amount of ammonia required to charge a com- 
pression plant of a certain tonnage varies somewhat with 
each individual plant as it depends primarily on the op- 
erating pressures, the expansion surface per ton of re- 
frigeration and somewhat on the general layout of the 
plant. The solution of a specific problem may be of in- 
terest. 

Take a compressor of 13 tons capacity having a cylin- 
der 7x18 in. and a speed of 70 r.p.m. The condenser is 
made up of double pipe 20 ft. long and 12 pipes high, 
the inside water pipe being 114 in. in diameter and the 
outside ammonia pipe 2 in. The brine cooler has double 
pipe 16 ft. long and 12 pipes high, consisting of a 2-in. 
inside brine pipe and a 3-in. outside ammonia pipe. As- 
sume a receiver 714 ft. long and 8 in. in diameter. Then 
determine the amount of ammonia in pounds required to 
fully charge the plant, the amount of ammonia for the 
high- and low-pressure sides, and the ammonia per foot 
of expansion piping. 

A 13-ton compression system, including the refrigerat- 
ing machine, ammonia condenser, ammonia receiver and 
the piping connecting these apparatus would require 
about 150 lb. of ammonia for the first charge. Of this 
quantity about 20 lb. is needed for the condenser, 50 
lb. for the receiver and the balance for the refrigerating 
machine and the connecting piping. A double-pipe brine 
cooler of the dimensions given would require approxi- 
mately 60 lb., making a total of 210 lb. for the system. 

When the plant is fully charged and in operation the 
ammonia receiver should be about one-half full and in 
this condition will hold about 50 lb. of ammonia. 

The quantity of ammonia required for a compression 
system varies with the size. A 5-ton refrigerating ma- 
chine would take 20 lb. per ton and a 30-ton refrigerating 
machine about 10 lb. per ton. For 2-in., direct-expansion 
piping it is customary to figure 0.15 lb. per ft. of length, 
and 0.1 Ib. per ft. of 114-in. pipe. In some plants a 
larger allowance per foot of piping is made, but the 
above figures may be safely taken for a plant operating 
under average conditions. ; 


Ammonia in Brine 


The presence of some ammonia in calcium chloride 
brine does not affect its use in freezing tanks unless the 
quantity of ammonia is so great that it will prevent the 
absorption in the brine of a sufficient quantity of cal- 
cium chloride for the density required. While the am- 


monia in the brine will slightly affect its freezing point, 
it will tend to lower the freezing point rather than raise 
it. Therefore, if the brine will dissolve sufficient calcium 
chloride to bring its density up to 90 deg. salometer or 
thereabouts it can be safely used. This can be tested out 
by filling a pail with the brine and adding calcium chlor- 
ide sufficient to raise its density as above stated. 





; iS: pegs 


‘ae es 





. ria “i 2 ae Bess, 


July 8, 1913 


EDITORIALS 


ES TTTTTTTTTTTTLTTL TLL LLL LLU LLU LL LLL CLL PL LLL LLL LULL LLL LL CLC CLLLLU LLL LLL LL LLL LLC LLL CLL LLCO LLCO TULL UT 


Condition of New Jersey’s License Law 


New Jersey’s license law took effect on July 4, 1913, 
but it is doubtful whether the Steam Engineers’ and 
Boiler Operators’ License Bureau will be organized for 
some time, as the legislature failed to appropriate the 
necessary funds for carrying out the provisions of this 
law. The excuse for this is that the law was passed dur- 
ing the closing hours of a special session. For this rea- 
son no rules and regulations have been drawn up, and 
nothing definite can be accomplished until the appropria- 
tion is made. This it will be the legislature’s duty to 
do immediately on convening at the next regular session. 

The Commissioner of Labor has been advising owners 
and managers of the plants in which stationary engines 
or boilers are used to file a memorandum with his office, 
giving a list of all engineers and firemen who would be 
in their employ on July 4, 1915, and who would be en- 
titled to licenses without examination as provided for in 
the law. It would materially assist the Commissioner of 
Labor if those who should furnish this information will 
do so promptly, addressing the Commissioner of Labor 
at Trenton, N. J. It will thus be possible for the De- 
partment of Labor to forward the necessary formal appli- 
cation blanks to such owners or managers as soon as the 
License Bureau is organized, and there should be no diffi- 
culty in having these applications sent out and returned 
within the sixty-day limit prescribed by the Act. 
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A Central-Station Mistake 


If store current is cheaper than home-made, buy it; 
otherwise, make it yourself. This, in brief, is and always 
has been Power’s position on the isolated-plant-central- 
station question. There are enough who cannot have 
their own plants and must buy current to give the cen- 
tral stations plenty to do. They should stick to this 
field. It deserves more of their care and attention, but 
does not get them because it is business that cannot get 
away anyhow. It is neglected while every effort is turned 
on grabbing up all the isolated plants. 

To see the avidity with which the central stations are 
going after the small plants one would think they were 
trying to stamp out a plague. If the health and police 
departments of our large cities were correspondingly en- 
terprising, disease and crime would be fast disappearing. 

It is all wrong for the central stations to try to close 
up the isolated plants that are operating economically. 
lf they would be sincere in their reports on the justifica- 
tion of their service in any individual proposition the 
public would have more confidence in them and it would 
not be necessary to employ spellbinders as business 
solicitors. 

When a central station goes so far as to offer to op- 
erate an isolated plant when it has lost hope of closing 
‘t, look out! The argument to the owner will he: “Your 
usiness is so and so, we would not attempt to tell you 
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how to run it, but ours is making current and we can 
operate your own plant cheaper than you can.” 

The scheme is very insidious, for once inside the plant, 
and with every interest in seeing it shut down, the cen- 
tral station can hardly be expected to do otherwise than 
try to strengthen its plea to sell current by running the 
equipment at a disadvantage. If the central station does 
save money over the building’s operation of its own plant 
it is mainly, if not almost entirely, in the labor item. 
With cheaper help, what is likely to happen? Repairs 
will be neglected, failures of the service will be more 
frequent, until, if the plan works out as it is meant to, 
the owner closes down his plant in disgust and buys the 
current. 

Really, it is not half as clever as it at first appears, for 
it would be a rather stupid owner that would not see 
through the ruse. Further, the turn about from an 
argument to sell current, claiming that the plant can- 
not make it as cheap, to an offer to operate the plant, 
shows insincerity at once. 

The sooner the central stations and all other such com- 
panies realize that “public service” means service of not 
by the public, the better it will be for all concerned. Ti 
other words, they should cling to the fundamental prin ' 
ciple that they were created for the public, not the publit 
for them. 
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Office-Building Power Plants 


Time was, and that not so long ago, when, with scarce- 
ly an exception, the mechanical equipment of the office 
building was considere:’ a necessary evil to be obtained 
as cheaply as possible and tucked away in obscure cor- 
ners of a low-ceiling basement with indifferent provisions 
for ventilation, if any at all, and scant thought of provid- 
ing for efficiency on the part of either the apparatus or 
the operators. 

Lately, however, ideas in this direction have changed 
markedly and the best practice today is to lay out the 
plant with as much thought and effort toward reliability 
and efficiency as are used in the construction of any other 
type of plant no matter what its purpose. 

The plant of the Otis building, described in this issue, 
is a case in point. When it is known that its design was 
supervised by a man who had had large experience in the 
operation of plants of this type and knew their shortcom- 
ings thoroughly, it is no great cause for wonder that es- 
pecially careful provision was made for accessibility, 
proper ventilation and the recording of operating data, 
all rarities in steam plants of a few years ago. 

Some may criticize the employment of such devices as 
air washers as unwarranted or extravagant, but it is 
doubtful if such criticism is justified. Clean air reduces 
the accumulation of dust, and humidified air increases 
personal comfort, especially in the winter time, and hence 
tends to increase human efficiency. Both of these ends 
are worth reasonable effort to attain. 
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Weighing and measuring devices for the systematic 
accumulation of operating data are coming to be con- 
sidered almost vital and scarcely a new plant of any 
kind is erected now without such equipment. 
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Shipping Power-Plant Equipment 


Why American manufacturers have to be continually 
cautioned to use more judgment and care in shipping 
goods, especially to the South American markets, seems 
strange. Competition is sufficiently keen, and surely 
enough business has been lost to awaken them to the 
realization that something is wrong. 

The trouble is not usually with the design or construc- 
tion of the equipment but with the manner in which it 
is shipped. It may be argued that goods are shipped and 
crated according to specifications, and that if commodities 
are received broken or deranged, it is the fault of the 
carriers. However true this may be, it is no consolation 
to the purchaser. He wants the goods to use. Naturally, 
those manufacturers whose goods are received so that they 
are ready to use when assembled, will get more orders 
than those whose goods are broken and deranged regard- 
less of specifications as to shipping. 

The secret of the success of the Germans and the 
French, and possibly the English, in the South American 
market is the key to the Americans’ failure—poor crat- 
ing. The successful manufacturers have had the fore- 
sight to send South American consignments in especially 
strong cases and in parts small enongh to be readily 
handled by the tackle and carriers characteristic to those 
countries. Engines, generators and other machinery for 
mines, ete., located in mountainous districts must usual- 
ly be conveyed by mule-back or taken over special high- 
ways built at considerable cost. 

It may seem proper to ship delicate instruments, for 
example, Orsat apparatus, electrical meters, etc., in or- 
dinarily heavy cases and with the usual amount of ex- 
celsior or other padding, but it is not. Cases and such 
are usually unloaded from the ships in rope slings and 
large, heavy cases are likely to crush the smaller ones 
and their contents when the sling load is landed on the 
picr. When breakage occurs it means that the engineer, 
who is anxious to complete an installation or thoroughly 
test equipment before he leaves it in hands not any too 
competent, must wait weeks for another instrument to 
replace the broken one or go home after doing his best 
under adverse circumstances. Conditions like this some- 
times have a doubly injurious effect on Americans. The 
native owners become dissatisfied with the engineer as 
well as with the manufacturer. 

The suggestion is sometimes heard that fragile or 
delicate instruments would be more certain to reach their 
destination safely if taken apart and the pieces packed 
in separate compartments in one case. This is unques- 
tionably true, but unless competent men were available 
to assemble the instrument or machine, dissatisfaction 
would be as strong as ever. 

American design and construction of power-plant 
equipment equals that of any other country. If we used 
proper methods of crating and shipping and gave thor- 
ough consideration te the facilities for handling equip- 
ment, no European nation should surpass us in supply- 
ing distant markets. 
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“New Ammonia Tables 


During late years the field of mechanical refrigeration 
has broadened. It has been applied to new uses, the 
machines and apparatus employed are being made larger 
and better and the total tonnage in refrigerating and 
ice-making output has had its annual increase. With its 
increasing importance an accurate knowledge of the prop- 
erties of refrigerating fluids has become more urgent. 
For ammonia, the most important of these fluids, a num- 
ber of tables based upon meager data of various author- 
ities have been used. These tables, giving the properties 
of ammonia, differ and it is known that all of them con- 
tain inaccuracies. For ammonia at a certain pressure 
and temperature, the tables of Wood and Peabody, which 
have been considered standard in this country, give dif- 
ferent values, and unless the authority is specifically stated 
in each case, there is opportunity for confusion. The two 
tables above mentioned appeared in about 1889. Since 
that time considerable experimental work has increased 
our knowledge on the properties of ammonia, but even 
now comparatively little is known, considering the im- 
portance of the subject. 

For some time the Engineering Experiment Station of 
the University of Illinois has been doing some interest- 
ing work on ammonia. The investigation was under- 
taken with the object of collecting and correlating the 
various scattered experimental data. In the words of the 
investigators an attempt was made to reconcile these data 
by means of well known thermodynamic laws and prin- 
ciples so that the results may be consistent with each 
other; and to express the various properties by means of 
formulas from which tables and charts in English units 
may be prepared. How well their attempt has succeeded 
may be inferred from the tables presented in the re- 
frigerating department of this number. Space was not 
available to give all of the tabular matter contained in 
the bulletin, an extended table on superheated ammonia 
vapor being omitted. The authors of the bulletin realized 
that the experimental data were not as complete as could 
be desired and that more accurate experimental work 
may render necessary a slight revision of the values of 
the constants in the equations used. This being the case 
the tabular values are not to be considered as final. 
but as best representing the present knowledge of the 
properties of ammonia. 

It would appear that the tables are as accurate as the 
present state of the art will permit. At least they are 
more nearly correct than any of the tables now used, and 
have been compiled for every degree of temperature and 
pound of pressure far in excess of the ordinary working 
limits. They are the Marks and Davis steam tables for 
ammonia and in preference to a number of tables less 
accurate it would seem that their universal adoption 
would be only a matter of course. 
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Our Cartoon this week is a rather strong “story with- 
out words.” And how typical of human nature it is 
that those who are having their enjoyment are rushing 
heedlessly past the man whose sacrifice of his own pleas- 
ure makes theirs possible. Another point is the irony of 
the title, “The Day of Rest,” for there is little rest evi- 


dent in either half of the picture. Those who can rest 


will not and because of them others cannot. 
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Compound-Engine Valve Did Not 
Operate 


In a plant having four cross-compound Corliss con- 
densing engines, one of the night assistant engineers noti- 
fied the chief that he was ill and could not take his regu- 
lar watch the coming night, so the chief was compelled to 
stand it with the aid of an oiler. 

Things went smoothly until, at two o’clock in the morn- 
ing, the lights began to grow dim. The chief hustled 
around to locate the cause. The engine was not quite up 
to speed. He found the valve-gear all right; looked over 
the surface condenser, which showed 2714 in. of vacuum 
—in fact, there was no apparent cause for the low voltage 
or three-quarter engine speed. Then the chief told the 
oiler to speed up another engine. 

The troublesome engine was shut down and left for the 
day-shift assistants to discover the cause. They acci- 
dently found the key that fastened the valve stem to the 
bell crank on the floor. 

Of course, the valve-gear would apparently be working 
all right. The only way to detect this fault would be to 
ascertain if the valve stem turned, something one would 
not ordinarily think of, as the arm was lifting and cut- 
ting off in a natural manner by turning on the valve stem. 

A. C. WALDRON. 

Revere, Mass. 


Losses for Different CO: Percentages 

The important factors which affect the operation of 
boilers are the quality of fuel, its clinkering tendencies, 
method of firing, draft, tightness of setting, radiation, 
cleanliness, etc. 


WITH SOMETHING TO SAY 
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Assume a plant consuming 25 tons of coal per day at a 
cost of $3 per ton and at the usual average of 8 per cent. 
CO,. Referring to the table the loss is 34.5c. per ton. 
Increasing the CO, value to 12 per cent. reduces the loss 
to 14.4c. per ton, and a yearly saving of over $1500. 

T. A. Legs. 

Quincy, Mass. 
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Grinding Engine Shaft in Position 


tecently I was consulted about a job in a plant where 
an engineer had allowed the main bearing of a Corliss 
simple condensing engine to run hot enough to take the 
babbitt metal from the quarter and the bottom boxes. 
The shaft had come in contact with the cast-iron shell 
of the quarter and bottom boxes and was cut to a depth 
of nearly jg in. in places. The engine was run in 
connection with a waterwheel and as the water was very 
low and the plant had orders calling for early deliveries, 
I was induced to try to hand dress the shaft and _ re- 
babbitt the boxes in position. This procedure, however, 
proved a failure as the cuts in the shafts sheared the 
babbitt out of the boxes in a few hours’ run. 

I then decided to do a good thorough job by grinding 
the shaft to a smooth surface. The bearing was 26 in. 
long and 36 in. in diameter. A 1-hp. portable electric 
grinder was ordered. A pattern was made for a false 
hearing which was bolted on the side of the main bear- 
ing to carry the shaft while grinding. The weight of 
the shaft and wheel was carried by two heavy screw 
jacks set under the lugs of the false bearing. The side 
thrust was also provided for by using screw jacks. The 
foundation stone projected far enough to set the two 














Co, Fuel loss Cost of coal per ton 
percent. percent. 2.20 2.30 2.40 2.50 2.60 2.70 2.80 2.90 3.00 3.10 3.20 3.30 3.40 3.50 3.60 3.70 3.80 3.90 4.00 

Loss in cents per ton 
15 0.022 43 68 42 628 87 653 6.3 623 658 6.7 6.9 7.1 7a 7.5 ous 7.9 8.1 8.3 8.5 
14 0.029 6.3 6.6 6.9 7.2 7.5 7.8 8.1 8.4 8.7 8.9 9.2 9.5 9.8 10.1 10.4 10.7 11.0 11.3 11.6 
13 0.038 8.3 8.7 9.1 9.5 9.8 10.2 10.6 11.0 11.4 11.7 12.1 12.5 12. 13.3 13.6 14.0 14.4 14.8 15.2 
12 0.048 10.5 11.0 11.5 12.0 12.4 12.9 13.4 13.9 14.4 14.8 15.3 15.8 16.3 16.8 17.2 17.7 18.2 18.7 19.2 
11 0.060 13.2 13.8 14.4 15.0 15.6 16.2 16.8 17.4 18.0 18.6 19.2 19.8 20.4 21.0 21.6 22.2 22.8 23.4 24.0 
10 0.075 16.5 17.2 16.0 16.7 1.5 9.2 31.0 21.7 23.5 23.2 24.0 24.7 25.5 26.2 27.0 27.7 28.5 29.2 30.0 
9 0.093 20.4 21.3 22.3 23.2 24.1 25.1 26.0 26.9 27.9 28.8 29.7 30.6 31.5 32.5 33.4 34.3 35.3 36.2 37.1 
8 0.115 25.3 26.4 27.6 28.7 29.9 31.0 32.2 33.3 34.5 35.6 36.8 37.9 39.1 40.2 41.4 42.5 43.7 44.8 46.0 
7 0.139 30.5 31.9 33.3 34.7 36.1 37.5 38.9 40.3 41.7 43.0 44.4 45.8 47.2 48.6 50.0 51.4 52.8 54.2 55.6 
6 0.182 40.0 41.8 43.6 45.5 47.3 49.1 50.9 52.7 54.6 56.4 58.2 60.0 61.8 63.7 65.5 67.3 69.1 70.9 72.8 
5 0.236 51.9 54.2 56.6 59.0 61.3 63.7 66.0 68.4 70.8 73.1 75.5 77.8 80.2 82.6 84.9 87.3 89.6 92.0 94.4 
4 0.316 69.5 72.6 75.8 79.0 82.1 85.3 88.4 91.6 94.8 97.9 101.1 104.2 107.4 110.6 113.7 116.9 120 123.2 126.4 


Perfect combustion is not a matter of mere dictation 
and will be found quite difficult to attain in everyday 
practice. The same draft is not always available at all 
boilers in the same room. All settings may not be in per- 
fect order and numerous other difficulties are encountered 
which frequently are easily remedied and which are al- 
ways well worth the attention if any improvement in effi- 
ciency results. To illustrate the value of attention to 
boiler operation, the following table is compiled, which 
shows the amount in money saved by improvement of 
furnace conditions. Showing the effect of boiler-room 
conditions in this way, it is felt that a better conception 
may be had of the value of careful and thoughtful con- 
sideration to boiler-room equipment. 


heavy jacks on and the side-aligning jack had a footing 
against a conveniently located brick wall. 

It was necessary to remove the eccentrics as the tem- 
porary bearing occupied that space on the shaft covered 
by the eccentrics. The quarter and bottom boxes were 
left in the pillow block, being backed off so as not to 
come in contact with the shaft. This was done to catch 
and support the shaft should anything give way. A tool 
carriage from a lathe was clamped to the pillow block 
in an inverted position, with the cross-feed parallel to 
the axis of the shaft. A plate of cast iron was obtained, 
planed parallel, and three sets of holes drilled and tapped 
into it to fasten the grinder, thus making it possible to 
move the grinder without disturbing the rigging. This 
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provision was necessary as there was but a 9-in. cross- 
feed on the tool carriage of the lathe. 

As we had no dynamo or electric connection to supply 
current to the grinder, we borrowed a small generating 
set for that purpose. 

After assembling the outfit and turning the engine 
shaft for a short time, assuring ourselves that every- 
thing was solid and secure, we proceeded to grind the 
shaft. To drive the shaft the waterwheel gate was part- 
ly opened, leaving the engine clutch in, the connecting rod 
having previously been disconnected. We could in this 
way control the speed as desired. The shaft was ground 
until there were only two rings or cuts left in it, as it 
was not deemed wise to reduce the shaft any more than 
was necessary. The grinding attachment was then re- 
moved and the shaft was lightly filed and then stoned 
until a very high polish was obtained. In the meantime 
the boxes were taken out, rebabbitted, bored and scraped 
to the shaft. After assembling the engine and running 
light for about five hours, the full load was put on and 
no trouble whatever was experienced. 

F. R. Pratt, 

Adams, Mass. 


Vacuum-Pump Diagrams for Comment 


The accompanying diagrams were taken with a 50-lb. 
spring from the 8x16-in. steam end of a slide-valve vac- 
uum pump, which makes 85 r.p.m., supplied with steam 


| 
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DIAGRAMS FROM STEAM END oF Vacuum PuMpP 


at boiler pressure of 150 ib. I would like readers to state 
their opinions as to the probable cause for the imperfec- 
tions of the diagram from the head end of the cylinder. 
WituiaAM I. Hart. 
St. Louis, Mo. 
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Near Accident to Boiler 


What might have resulted in a serious accident in a 
Western plant recently was averted by the engineer. The 
100-hp. return-tubular boiler was erected by a building 
contractor when the building was built about four years 
ago. 

The boiler was carried by hooks held on I-beams resting 
on top of a 24-in. side wall, as shown in Fig. 1. Loops 
were riveted to the shell into which were hooked 114-in. 
hook bolts, shown in Fig. 2. A 214-in. extra-heavy blow- 
off pipe was connected as shown. The engineer went to 
wash out the boiler and while the boiler was being emptied 
he decided to grind in the safety valve, which had been 
leaking. The valve was of the pop-type flange-jointed to 
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the boiler near the rear end and also similarly jointed to a 
pipe leading outside the building. 

As the space over the boiler was limited he decided to 
take the valve down to the work bench. On removing 
the last flange bolt the flanges sprang apart with consider- 
able force. 

After washing out and refilling the boiler and regrind- 
ing the safety valve the engineer started to replace the 
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FIG.1 
How THE BorLeR Was SupportTeD 


valve, but found the flanges would not meet nor could 
not be made to do so by springing the two ends of the 
pipes. While studying the situation his attention was at- 
tracted by the noise of running water. After opening the 
clean-out door to the combustion chamber and inserting a 
light, the blowoff pipe was found to be cracked at B. He 
immediately opened the blowoff valve and upon looking 
in alongside of the blowoff pipe found it was resting hard 
on the wall at C. 

His curiosity now thoroughly aroused, he went on top 
with a hammer and sounding the suspension rods 
found them both loose. After removing some of the brick- 
work, both hooks were found broken at A, Fig. 2. The 
hook ends were found at A.V in the combustion chamber. 
Heavy U-bolts were then used to suspend the boiler. 

C. F. Kina. 

Portland, Ore. 


Old Boiler as Feed-Water Heater 

An old boiler unsafe for commercial steam pressures 
was fitted up to serve as a feed-water heater. A piece of 
boiler plate A was flanged about 1 in. all around the 
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edges to form a head over the tube sheet very much as a 
condenser head appears on a surface condenser. After 
bolt holes had been drilled in the head plate, a gasket of 
thick rubber was placed between the head and the boiler 
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as at B. One of these heads was provided for each end 
of the boiler. The engine is piped to the head as shown 
and a small live-steam line is connected to the head to 
furnish steam when the engine is not running. The cost 
of converting the boiler into a heater did not exceed $30, 
and it gives entire satisfaction. 
James E. NOBLE. 
London Junction, Ont., Canada. 
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Feeder for Boiler Graphite 


This feeder is attached to the suction line of the boiler- 
feed pump on one side and the other is connected to the 
boiler-feed line or pressure side. 

We mix a boiler compound and the graphite in a pail, 
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GRAPHITE FEEDER AND CONNECTIONS 


and pour this into the funnel after first draining the 
tank. To fill, pour the liquid into the funnel, venting 
the tank at the small 14-in. line. When full, close the 
vent and the filling valve, crack the discharge valve to the 
pump-suction line, then open the filling valve in the line 
connected to the boiler-feed line filling the tank, which 
being under pressure, will discharge to the suction line 
as fast as wanted. By feeding through the suction the 
graphite goes through the pump. This greatly reduces 
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the maintenance cost of the pump. The discharge can 
be made to last all day or be emptied in a few minutes. 
Asa P. Hype. 
Binghampton, N. Y. 
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Emergency Repair to Fan Motor 


An urgent request was made to operate one of the ceil- 
ing fans that was out of order. After being informed 
by the electrician of the absurdity of the request I de- 
cided that the fan must be made to run somehow. The 


Wd 


WCC PLL 
Pa 4 


SS 














B D 


PoweRe 


TEMPORARY CONNECTIONS FOR CEILING FAN 


fan switch was located at the upper end of the shaft at A 
and was controlled by a rod running through the hollow 
shaft to the switch button at B. The switch was worn 
beyond repair and the difficulty was overcome by remov- 
ing the defective switch and connecting the two field wires 
that formerly went to the switch, after which an exten- 
sion was spliced to the lines leading to the ceiling socket 
at C and the plug was screwed in the lamp socket at the 
wall bracket at D. The fan was satisfactorily operated 
until a new switch was procured. 
Brooklyn, N. Y. JAMES G, SHERIDAN. 
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Rings Cause Leaky Piston 
The accompanying drawing shows how a leaky piston 
head was changed to one that would hold. This head had 
small openings cut on the sides of the ring grooves for 
the purpose of letting steam beneath the ring, but this 
steam would flow from the point Z down beneath the ring 





Piston THatr LEAKED 


and across, as shown. Consequently we had a constant 
leak across the piston. The grooves were widened, as 
shown by the dotted lines AB being turned out in the 
lathe and new rings fitted. This made the head tight. 
Baltimore, Md. C. R. MoGaney. 
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Making a Flue-Gas Analysis—Part IV 


Starting where we left off in the last lesson, assume 
that the apparatus is connected with the gas supply. Con- 
nect the burette with the atmosphere by setting the three- 
way cock with the dot on the handle facing to the right. 
Then, place the leveling bottle on top of the cabinet and 
drive all the air out of the burette by opening the pinch 
cock R, Fig. 1, which is again repeated in this lesson, and 
allowing the water to run in until it reaches the 100-c.c. 
mark on the upper neck H. Now, turn the three-way cock 
so that the dot faces up, thus connecting the burette and 
gas supply. Lower the leveling bottle and release the 
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Fig. 1. DraAGRAM FoR ASSEMBLING ORSAT 


pinch cock R entirely from the rubber connection. Then, 
connect the small hand pump to the leveling bottle in the 
manner shown in Fig. 1 and start pumping. If the gas 
is being drawn direct from the flue or chimney be sure 
that you pump long enough to secure a burette full of 
true gas. The amount of pumping required depends upon 
the length of the connection between the apparatus and 
the flue. After a little experience you will be able to tell 
just about how much pumping is required. Remember, 
however, it is far better to pump a little longer than is 
actually necessary than not to pump quite long enough. 
If the gas is: being drawn from some kind of collecting 
apparatus, only a few strokes of the pump will be needed 
—say, a half dozen. 

When you feel sure the burette is full of real gas, cease 
pumping and immediately give the three-way cock one- 
eighth turn to the right so that the handle is at 45 deg. and 
the dot is still on the upward side. Then, put the pinch 
cock on the leveling-bottle hose at about 6 in. from the 
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burette end, disconnect the hand pump, and place the 
bottle on top of the cabinet. Now, open the three-way 
cock to the air by giving it another eighth turn to the 
right and by carefully releasing the pinch cock from the 
leveling-bottle hose, run the water into the burette to ex- 
actly the zero mark. If, by accident, you permit the water 
to rise above the zero mark, do not attempt to bring it 
back by means of the leveling bottle, for this would only 
let air into the burette and spoil the sample. If you 
wish, you can proceed with the analysis and make cor- 
rection by calculation afterward, but I consider it better 
to simply expel all the gas and start over again. This 
avoids chance for error later and is about as quick as if 
you took the time to calculate the correction. 
TEsTING For CO, 

As soon as the water is brought up to the zero mark, 
close the three-way cock by giving it an eighth turn to 
the left, and open the cock Q, on the first pipette. Squeeze 
the pinch cock on the leveling-bottle hose and allow the 
water to rise in the burette to or nearly to the 100-c.c. 
mark. This forces the gas over into the pipette J, the 
gas driving the liquid from the front leg of the pipette 
into the back. All the little glass tubes in the front leg 
are now exposed to the gas and as they are dripping with 
the solution just driven out, they present a large wetted 
surface, and, hence, hasten the chemical action between 
the solution and the gas. 

Allow the gas to remain in the pipette about one min- 
ute, then draw it back into the burette by lowering the 
leveling bottle and releasing the pinch cock, using care 
that none of the solution is drawn over with it. Repeat 
this operation about three times and then measure the 
gas as follows: Draw the solution in the pipette up to 
the mark S on the stem and close the cock Q. Then, re- 
lease the leveling-bottle hose entirely from the pinch cock 
and make the water level in the burette and bottle equal 
by raising or lowering the bottle at the side of the cabinet 
as before described. Read the mark at which the water 
now stands in the burette. If, for instance, the water 
now stands at the 8.2-c.c. mark, the volume of the gas 
has diminished 8.2 ¢.c. in 100, or 8.2 per cent., and that 
is the percentage of CO, in the flue gas. The solution in 
the first pipette takes out (or absorbs) the CO,, leaving 
the oxygen, carbon monoxide and nitrogen. 

CHECKING RESULTS 

After making the reading, run the gas into the pipette 
once more and take another reading as a check to make 
sure that all the CO, has been absorbed. If both read- 
ings are the same, all right. If not, make one more trial. 
When reading for CO, you should have no trouble in 
getting the first two readings to agree. If you do have 
trouble, your method may be wrong and it may be neces- 
sary to allow the gas to stand in the pipette a little longer 
each time or to increase the number of times you run it 
back and forth. Or, if the solution has been used a long 


time it may have become weak and need renewing. 
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A good thing to remember when running the gas from 
the burette into the pipette and vice versa is to watch the 
rising liquid, in this way eliminating the danger of run- 
ning any liquid out of the vessel in which it belongs. 
Thus, when running the gas from the burette into the 
pipette, watch the water rise in the burette, stopping the 
flow before it shoots up through the neck H, and over 
through the header into the pipette. When running the 
gas bacx, watch the liquid rise in the front leg of the 
pipette and stop it before it reaches the burette. 

TESTING FOR OXYGEN 


After getting a check on the CO, reading, open the 
cock on pipette A, and run the gas back and forth in 
this pipette in exactly the same manner as before. Only, 
instead of running it in and out only four times, as in the 
case with the first pipette, the operation should be re- 
peated about seven times before a reading is taken. The 
reason for this is that the solution for absorbing oxygen, 
the part of the flue gas absorbed. in the second pipette, 
does not act as quickly as the solution used in the first 
pipette for absorbing CQ,. 

Check the reading in the same manner as before by 
running the gas over once more and taking an extra read- 
ing. The difference between the new correct reading and 
the first correct reading gives the percentage of oxygen 
contained in the flue gas. For instance, if the new read- 
ing were 17.6 per cent. and the previous one had been 
8.2 per cent., then the oxygen content in the flue gas 
would be 

17.6 — 8.2 = 9.4 per cent. 
TEsTING For CO 

After obtaining a correct reading for the oxygen, open 
the cock on pipette LZ and go through the same process 
with this pipette as with the other two, only repeat the 
operation of running the gas back and forth about 11 
times. The solution in this pipette absorbs any carbon 
monoxide (CO) that may be contained in the flue gas. 
Its action, however, is very slow and feeble and much care 
and patience must be used to get a correct reading. 

The principle upon which the Orsat apparatus is based 
is that when certain chemical solutions are brought in 
contact with certain gases, the gases combine chemically 
with the solutions in such a way that they become a part 
of the solution. Ordinary flue gas consists principally 
of a mixture of carbon dioxide, oxygen and nitrogen and, 
sometimes, carbon monoxide, hydrogen and some hydro- 
carbons. When a given volume of such a mixture is 
brought in contact with a solution of caustic potash and 
water, the carbon dioxide combines with the caustic pot- 
ash and forms a substance which becomes a part of the 
solution. The solution increases in volume but very 
slightly indeed—so slightly, in fact, that the increase may 
be entirely neglected in our work. But the volume of the 
flue gas has diminished by the amount of carbon dioxide 
it contained. 

In a similar way the oxygen and the carbon monoxide 
disappear from the flue gas when brought into contact 
with the proper chemical solutions. 

The solutions used in the Orsat must be employed in 
the order here given because the solution for carbon mon- 
ox-de will absorb oxygen as well, and the solution for oxy- 
gen will absorb carbon dioxide, so the CO, must be taken 
ou’ first, the oxygen second and the CO third. 
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OVER THE SPILLWAY 


JUST JESTS, JABS, JOSHES AND JUMBLES 
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We rather missed the big noise of the Fourth of our 
younger days, and up to now we'd frown on the “safe and 
sane” idea. The big noise helped to bang out our apprecia- 
tion for what was done at Concord, .Lexington and Bunker 


Hill. But when “Collier’s Weekly” told us that “in three 
years New York City yielded 1339 killed and wounded by 
fireworks,” more than our losses in seven Revolutionary 


battles, it’s the front stoop and the red and blue lights for 
ours; the clang of the ambulance would get on our nerves. 
o 
ee 
A Professor Emeritus (his name is really Wadsworth) of 
the University of Pittsburgh says slang is technical and 
necessary language. Engineer’s plant talk, the mechanic’s 
vernacular, baseball and prize-fight descriptions—what would 
it all mean divested of its slang? Hooray for the Prof. and 
on with the slang! 
We acknowledge our indebtedness to “Coal Age,” for this 
scintillating gem of thought; it didn’t occur to us. 
as 
ee 
“Phenix,” the New York Leather Belting Co.’s clever lit- 
tle magazine, has an article on “Love.” It advocates love 
during business, but the object must be an “it,” not a 
“she.” Concentrated love is idealistic; you must have an 
ideal if you would love your work. We have known men 
who said they were wedded to their work, but they soon 
got a separation on the ground of incompatibility. Perhaps 
they leaned more heavliy toward the “she” than the “it.” 
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Overexciting food is responsible for the anarchical 
trines held by many, says a French sociologist. 
longer dash the “mulligan” in our suds? 
our hot dogs, our strenuous Limburger 
garlic? Is it for these table 
archistic tendencies? 


doc- 
Can we no 
Must we eschew 
and our outspoken 
delicacies that we have an- 


33 
The incarcerated British militants may have mixed some 
of the aforementioned “overexciters” in order to give im- 
petus to their anarchic doings. When jailed, they refused 
to eat and were forcibly fed through their noses. About 
four good sniffs of this ménu would either make ’em be- 
have or place ’em beyond the good offices of even the pulmo- 
tor. 
3 
Unless you came ’way East, you chaps inland won't see 
much of the “Imperator.” Next to seeing it, however, is to 
read about it on page 50 of this issue. This ship has pretty 
darn near everything for safety and comfort but a merry-go- 
round and a trolley line. And by the way, the Hamburg- 
American people pronounce it Im-pe-rah-tor, with the accent 
on the “rah.” 
ee 
7 ° 
Ever been lost in Perth Amboy? Don’t do it. It hap- 
pened recently to Hoboken Bill Reynolds, Jersey City Jack 
Callahan and those tender young things “Larry” Brannin, 
Ed Sears and All-Night Johnson, of Newark. After leaving 
the Perth Amboy Association meeting, the boys got sepa- 
rated. Bill and All-Night reached home; the others finally 
landed in the vicinity of the Rahway reformatory. Here 
they unearthed a hotel and waited for daylight. Some folks 
think Ed will be the next national conductor, but Cal and 
“Larry” say he’ll never “conduct” them again unless he is 
armed with an automobile bluebook and a compass. 
os 
ee 


In one of Louis Tracy’s recent novels an old sea captain, 
while cruising in the Red Sea, tells the passengers that they 
don’t know what hot weather is. Says he: “Last summer our 
bunkers gave out six hours north of Perim. We removed the 
awnings, and then the sun kept up the head of steam in the 
boilers until we ran into Perim.” Might paste this in your 
kelly to encourage you when the hot days set in. 

o 
ee 

First it was Efficiency who had the highest batting aver- 
age; then he struck out for the bush. Now, it’s Uplift who’s 
banging the ball all over the industrial field. Funny, isn’t 
it, how keen we are for a new peg on which to hang our fads 
and fancies? No matter what other name you call an onion, 
it’s an onion just the same. And they all have their uses. 
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Functions and Design of Air Chambers 


By CHARLES G. RICHARDSON 


SYNOPSIS—Size and location of air chambers, with 
suggestions on charging chambers with air. 
$4 

To put the subject interrogatively; first, what is the 
purpose of air chambers’ Second, what are the proper 
forms and dimensions? 

Almost any engineer who has operated reciprocating 
pumps, large or small, will say that air chambers are for 
absorbing pulsations. Question him a little further and 
he will explain that pulsations is simply another word 
for water-hammer, which usually means blown-out gas- 


bers, even if the subject is mentioned at all. A search 
among borrowed handbooks produces the same result. A 
friend suggests, however, that air chambers form a regu- 
lar part of the equipment supplied with pumps, and we 
hasten to the catalog file. Here some information is ob- 
tained; at least some pictures of air chambers are lo- 
cated. It seems rather strange that while the merits of 
the valves, valve seats, piston rods, plungers and cylinder 
jackets are all minutely emphasized, no mention is made 
of the air chamber which shows so conspicuously in the 
illustration. All shapes and sizes, graceful and other- 
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kets and irregular pump action with consequent wear and 
tear on the working parts, and has been known to rupture 
main pipes or fittings with more or less serious conse- 
quences. He may even step over to the boiler-feed pump, 
open a little wider the cock on the water-pressure gage in 
the discharge pipe and give a demonstration of pulsations 
as shown by az: oscillation of some 5 to 20 lb. of the dial 
hand. 

For an answer to the second question we turn with ccn- 
fidence to a favorite engineering handbook, but are some- 
what chagrined to find no data on the design of air cham- 
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wise, meet the eye not only in advertising matter, but on 
pumps in actual service. 

The form and proportions of several commercial air 
chambers are shown by Figs. 1, 2, 3 and 4. Notice the 
extreme difference in individual ideas of the proper shape 
and size relative to the pump end. There seem to be two 
characteristics in common, a neck narrower than the up- 
per portion and the entire absence of means for ascertain- 
ing whether the chamber contains any air whatever. Re- 
luctantly it is concluded that reliable information on the 
subject of air chambers is not available. 
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This article presumes only to describe the essential 
features of the properly designed and properly located air 
chamber. Such conclusions as presented were obtained 
from repeated tests of equipment under actual operating 
conditions, chiefly in power plants, and they may serve 
as a guide for more exhaustive investigations. 

PULSATIONS 

To return to the matter of pulsations, it is not often 
recognized that there are two kinds; pulsations in pres- 
sure alone, and pulsations in pressure accompanied by 
pulsations in velocity. The former are found in the dis- 
charge lines of pumping engines on water-works’ systems 
where the friction of several miles of pipe prevents the 
surging of the water with each stroke of the plungers; 
the latter is common to boiler-feed lines, which are com- 
paratively short. Both kinds produce water-hammer. In 
the supply to boilers intermittent flow may also cause 
irregular boiler feeding and an improper action of auto- 
matic apparatus or flow meters depending for accuracy 
of operation upon a fairly uniform velocity of water. 
In either kind of pulsations an air chamber is often a 
necessity, and, if carefully installed, a money saver. The 
worst offender is the single-cylinder, single-acting pump. 
Boiler-feed pumps of this kind are occasionally found 
directly connected to a pumping engine and have a stroke 
of several feet. As they move slowly and pump water 
only upon the downward stroke of the plunger, the dis- 
charge is exceedingly intermittent. Single-cylinder, 
double-acting, duplex, triplex and quadruplex pumps fol- 
low in the order named. Air chambers are not always 
found necessary with the duplex pattern and rarely with 
the triplex. In fact, if the triplex pump is kept in good 
condition by renewing packings, valves, etc., promptly 
when needed, an air chamber will not be essential as the 
column of water in the discharge line is kept moving 
uniformly, even though the pump may be single acting. 
The tendency to use centrifugal pumps for boiler feeding 
and for other kinds of service in the power plant has be- 
come pronounced in late years and this type of pump is 
ideal for giving a steady flow entirely free from pulsations. 


PLACING THE AIR CHAMBER 


Fig. 5 illustrates a common method of placing an air 
chamber in a pump-discharge line. Here A is the cham- 
ber proper, made from a piece of pipe and a cap, or often 
from a discarded casting of almost any shape which can 
be picked up around the plant. The criticism of this ar- 
rangement is that the capacity of the chamber is probably 
not great enough, the flow of the water is at right angles 
to the air space instead of directly against it as it should 
be to obtain the maximum cushioning effect, there is no 
means for determining whether any air is present and no 
way is provided for recharging the chamber with air when 
necessary. If it is absolutely necessary to place the air 
chamber directly in the main line a special casting B, 
Fig. 6, should be made, containing a vertical partition 
several inches higher than the main pipe connections. On 
the top of this special may be mounted another casting 
(, of the shape illustrated, or if preferred this top piece 
can be made up of pipe fittings similar to Fig. 5. A gage- 
glass should be attached to the lower end of C. There 
should also be a connection D of, say, 14-in. pipe, for 
charging the air chamber when the gage-glass shows that 
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the air has been partially absorbed. It will be noticed 
that the course of the water is directed by the baffle 
against the air space and then has to change its direction 
again before leaving the chamber. 

It is usually possible, however, to locate the air chamber 
on a tee, as illustrated in Fig. 7. This is a less expen- 
sive and fully as effective an arrangement. All of the 
fittings may be made up from stock pipe and specials. 
It is essential that the discharge pipe from the pump 
be carried above the outlet from the tee, as shown at /, 
so that none of the water can pass the tee without coming 
in contact with the air space in the chamber F. This by- 
passing materially reduces the effectiveness of the air 
chambers shown in Figs. 1 to 4. It will be noticed that 
in Fig. 7 the essential features of Fig. 6 have been re- 
tained. If there is an objection to the use of a gage- 
glass, owing to high pressures, two gage-cocks might be 
employed. Air chambers, however, cannot often be placed 
in accessible locations and the use of gage-cocks is apt 
to lead to a falling off in attention. 


z 


Arr CHAMBER A FLYWHEEL 


It is not often recognized that an air chamber should 
perform the same functions as the flywheel on an engine; 
that is, it should store up energy during the forward 
stroke of the pump and give it out when the pump is re- 
versing. Otherwise, the flow of the water cannot be made 
uniform and the very purpose for which the chamber was 
installed is destroyed. In boiler feeding this means that 
the pressure in the air chamber, and, hence, in the feed 
line, must be maintained above the pressure in the boil- 
ers or else the check valves in the individual feed lines 
will prevent any water entering the boilers when the 
pump is reversing: 5 or 10 lb. excess pressure is all that 
is needed. If this pressure cannot be maintained uni- 
formly by hand regulation, the pumps should be con- 
trolled by the ordinary pump governor depending for its 
action upon the pressure in the discharge line. A curious 
opposition toward maintaining this slight excess pressure 
in the feed line seems to exist among many operating en- 
gineers. One advanced the objection that the steam con- 
sumption would thus be seriously increased, a second fig- 
ured out the square feet of surface in the heater and 
concluded that an additional 5 lb. per sq.in. on all this 
area would result in a wreck. At another plant a meter 
showed that opening wide the feed valves, which were 
normally kept “cracked,” gave no increase in rate of 
water to the boilers, showing that the firemen were work- 
ing under a misapprehension. One prominent Rhode 
Island electric-railway company keeps an excess pressure 
of 15 Ib. in the feed line. As the chief engineer expresses 
it: “When the boilers need water I intend they shall get 
it without a moment’s deiay.” At still another plant, in- 
vestigation showed that the check-valve disks on every 
one of the boilers had worn away and dropped through 
the seats, due to the constant pounding of these valves 
from pulsations. 


CHARGING AIR CHAMBERS 


Regarding the charging of air chambers, many plants 
have compressed air at high pressure which can be con- 
nected permanently to the air chamber and used when 
the gage-glass shows it necessary. Often air can be snifted 
in through the pump suction by a little careful manipu- 
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lation of a small air valve connected to the pump-suction 
pipe. This air valve should be preferably of the needle- 
valve type so as to permit close regulation; otherwise 
the pump may become air-bound. A simple and effective 
method of using the pump itself to fill the air chamber 
is illustrated in Fig. 8, where G is the pump cylinder, P 
a regulating valve and A and L check valves. Pipe M 
leads to the air chamber and N is open to the atmosphere. 
By opening P a little a column of air may be drawn into 
the vertical riser O through the check valve A. When the 
pump plunger reverses, this air is driven out through 
check valve Z into the air chamber. Pipe O should be 
at least 2 ft. long. Valve H is always kept open except 
when disconnections are made. This arrangement is not 
presented as new, as several engineers have independent- 
ly thought of the same idea and are using it successfully. 
The control of the air inlet at P instead of at H is thought 
to be original, however, and this permits an unobstructed 
passageway betw een the pump cylinder and the air cham- 
ber, facilitating charging. If the water is taken by the 
pump from an open heater above, pipe O must be made 
of a length sufficient to place the check valves and the air 
inlet N above the water level in the heater. If this is 
not feasible, an air connection can be made directly to NV 
from the compressed-air system, assuming that there is a 
pressure greater than that due to the head of water in 
the heaters so that air will be forced into pipe O upon the 
opening of the check valve A. 

One interesting test was run under the following con- 
ditions: Single-cylinder, single-acting boiler-feed pump 
direct connected to a apy engine; discharge line 2 
in. in diameter and about 250 ft. long; water pumped in- 
to an open tank through throttling valve on, the end of 
ihe discharge line; 10-in. by 10-ft. air chamber located 
in the discharge line close to the pump. An absolutely 
sicady flow of water into the tank was obtained with the 
throttling valve partly closed, showing that the air cham- 
ber was absorbing the extreme pulsations from the type 
of pump used. 


Arr CHAMBER DIMENSIONS 


With the exception of the single-cylinder, single-acting 
direet-connected pump, which is not often found in power 
plants, and which is diminishing in favor, the dimensions 
of the air chamber should be sufficient to provide an air 
space from five to six times the displacement of one pump 
plunger. The size of discharge lines bears a fairly con- 
stant ratio to pump capacity and satisfactory results have 
heen obtained from air chambers of the following dimen- 
sions : 


Size of Discharge Line Inside Dia. q Air Chamber, Total Height of Air 


In. n. Chamber, Ft. 
2 Ss 2 

2} 8 2} 

3 10 3 

4 10 4 

5 12 5 

6 16 6 


It will be noticed that the height in feet corresponds to 
the diameter of the line in inches. If there is not head 
room enough, the chamber may be reduced in height and 
increased in diameter, retaining the same volume and 
making the neck large as the second column of the 
table. 

Ii is hoped that other contributions to this subject will 
follow as there is certainly great need for air-chamber 
standardization. 
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Small Vertical Boiler of High Capacity 
By CHARLES F. PrescoTr 


The writer was asked to install about 80 commercia! 
boiler horsepower in a space only 7 ft. wide by 10 ft. 
long by 8 ft. 4 in. high. These dimensions were much too 
small for any usual type of boiler of such capacity. 

The only type which looked at all feasible was the ver- 
ical, tubular, and as it is considered to be troublesome 
when of large size, the writer hesitated, but finally de- 
cided to build one for the work. The dimensions have 
been omitted in the illustration for the purpose of more 
clearly bringing out the fixtures adopted to secure a good 
circulation of the water and gases. 
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SECTION A-B 


SHOWING GENERAL CONSTRUCTION OF HiGH-CAPACITY 
BoILerR 


The boiler was 72 in. outside diameter and 8 ft. 114 in. 
high, and contained 366 two-inch tubes, 5 ft. 514 in. be- 
tween sheets, the heating surface of the firebox is 50.9 
sq.ft., of the tubes below the water line 758.6 sq.ft., and 
above the water line, 287.5 sq.ft. Total evaporative heat- 
ing surface 809.5 sq.ft. The grate surface is 23.22 
sq.ft., giving a ratio of heating to grate surface 34.9 
to 1. 

To secure a rapid circulation of the water and offset the 
tendency of vertical boilers to accumulate scale on the 
crown-sheet, or the firebox, the writer devised the pan 
shown. This was made of steel plates, 34; in. thick, the 
circular plate extending upward to a point 18 in. below 
the water line and downward to within 21% in. of the 
mud ring. 

The flat plate was drilled for the tubes using the fire- 
box plate as a template and in addition to the tube holes, 
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had a %-in. hole in the center. The pan was set in the 
boiler with the flat plate 244 in. above the crown-sheet 
and held in place by the firebox stay-bolts which passed 
through the lower portion. 

With this pan in position the circulation is strong, and 
positive as the intense heat from the firebox will cause the 
water and steam to rise in the pan, pass rapidly across 
the crown-sheet and through the central opening, the 
downward flow being supplied from the top of the pan 
to the bottom of the boiler by the space between the 
pan and the shell. 

In addition to this natural action the boiler was sup- 
plied with feed water at the center by a pipe with the 
end upturned, so that whenever the pump was running 
the rapidity of the circulation was increased. The blow- 
off pipe was turned downward into the central opening 
and when used caused a flow of water from the firebox. 

It will be noted that the tubes are laid off on triangles. 
In this case, this arrangement is not at all unfavorable 
as with a nozzle turned at 60 deg. on the end every row 
of tubes can be washed thoroughly. I have known this 
boiler to be in constant use for eleven weeks, using only 
the blowoffs for cleaning, and when opened there was a 
very small quantity of soft mud, mostly in the pan. No 
provision was made for washing the crown-sheet direct- 
ly as the movement of the water was relied upon to keep 
it swept clean. 

When first put in service there was no retarder in the 
hood and the firebox ends of the central tubes leaked 
badly. It was surmised that this was due to short-circuit- 
ing of the gases, causing most of the heat to go to the cen- 
ter. The retarder was suspended over the center tubes, 
brackets not shown, and no further trouble was experi- 
enced. 

The draft was supplied by a stack 30 in. in diameter 
and 30 ft. high from the grates. The pressure carried 
was 125 lb. and the feed water was supplied at 155 deg. 
F. The coal used had an evaporative efficiency of 1214 
lb. of water from and at 212 deg. F. Burning 370 |b. 
of coal per hour, the evaporation was 2920 |b. per hour 
from and at 212 deg. F., corresponding to 84.6 com- 
mercial horsepower. 

Readers will find that some very important ratios are 
wrong in this boiler, when compared to good practice. The 
boiler would have been a failure had it not been for the 
circulating pan, which not only kept the heating surfaces 
clean, but by rapid movements of the water increased the 
capacity of those surfaces. 

There is no doubt that the retarder did its share. 
steam averaged 98 per cent. dry. 
threw salt on the fire. 
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Ohio Boiler-Inspection Rules 


In compliance with the recently amended Ohio steam- 
boiler-inspection law, the Ohio Board of Boiler Rules held a 
special meeting at the State House, Columbus, on July 7. 

The purposes of the meeting were to formulate rules cov- 
ering the construction and inspection of locomotive boilers 
installed and operated in the state which are not subject to 
inspection under the Federal laws; to formulate rules gZov- 
erning the construction of furnace flues in internally fired 
boilers; to revise the safety-valve rules to meet the require- 
ments of modern steam-boiler practice. 

‘hairman C. H. Wirmel, of the state board, published an 
announcement of the above object of the meeting as required 
by jaw. An early issue of “Power” will contain the report of 
the proceedings. 
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Why the Chicago Federal Building Is 
To Have Its Own Plant 


So much prominence has been given to the decision of the 
present administration to have the Chicago Federal Building 
furnish its own electric current, that the following history 
of the events leading up to it may be of interest. 

The first important move was the investigation by Govern- 
ment engineers to ascertain whether or not an isolated plant 
would pay. Their report was rendered in July of last year 
and showed that the current was being purchased on a sliding 
scale that made its average cost 1.9c. per kw.-hr. It was es- 
timated that with its own plant the building could be sup- 
plied with current at a cost of not to exceed 1.1e. per kw.-hr. 
The building already contained a plant for steam heating and 
the boiler equipment would not have to be increased. The 
help employed now numbering 22 men would have to be in- 
creased by only four men and the additional cost for labor 
would be less than 17% per cent. 

Where, for the heating, there had been consumed about 
5600 tons of coal per year, it was figured that 2100 tons more 
would supply lighting and elevator power as well, the ex- 
haust steam being used for heating. This was based on gen- 
erating as much current as has been used per year recently, 
about 1,373,000 kw.-hr. and coal costing $3.15 a ton. 

The report recommended the installation of a plant con- 
sisting of two 200-kw. and two 100-kw. generating sets and 
estimated that the saving would pay for the investment in 
three years. 

Before bids were asked the central station was advise! 
that an installation was contemplated and asked to make 
its best proposition on continuing to furnish current. It re- 
plied that the rate then (1.9¢e. per kw.-hr.)} was the best it 
could make. Nevertheless about the time the bids were op- 
ened it offered to reduce the rate. This offer was considered 
and rejected. The central station then criticised the esti- 
mated cost for the building to furnish its own current as in- 
accurate, claiming that the current could not be made at so 
low a price. 

Comparison of the costs at other Government buildings 
furnishing their own current showed all to be below the rate 
offered by the central station. To be sure the estimate was 
not too low it was checked by engineers in other Government 
departments and confirmed. 

Negotiations became so complicated that no decision was 
reached during the last administration and it was passe on 
to the present one. It was not until April that any important 
new developments occurred. The last proposal of the central 
station was rejected as it was still above the estimated cost of 
the current generated in the building’s own plant, and Secre- 
tary McAdoo ordered the contract awarded to the Harrisburg 
Foundry & Machine Works, which was low bidder on the 
basis of an evaluated guarantee. 

The clause in the specifications by which the bids were 
compared is an interesting one and is in effect the same as 
has been incorporated in similar bids for the last year or 
so. It gives the Government the chance to close with the 
most favorable bid rather than as heretofore taking the low- 
est bid irrespective of value received as a whole. It follows: 

COMPARISON OF BIDS—No bids will be considered upon 
apparatus having a greater steam consumption for the com- 
bined units than the amounts hereinafter specified under the 
heading “Steam Consumption,” and in case the guaranties of 
various bidders differ they will be evaluated as follows for 
the purpose of comparison: 

Cost to generate steam 16 (sixteen) cents per thousand 
pounds, and steam consumption guaranties will be evaluated 
at this rate. Each unit will be assumed to operate 8 hours a 
day, 365 days per year, and at the following load factor: 


Percentage of load, per cent........... 25 50 75 100 125 
SiOGE THCUOE, POC COME. <n is kccccaneeee 10 20 50 15 5 


The algebraic sum of the savings at various loads when 
operating under conditions given above will represent the 
gross savings per year effected by the units with the lower 
steam consumption over the units with the higher guaranties. 

f the gross yearly savings as computed above exceeds 10 
per cent. depreciation and 3 per cent, interest charges on the 
difference between the amount of the bids. the bid for the 
units with the lower steam consumption will take preference 
in the award over the bid for the units with the higher guar- 
anties. 

Should the 
guarantee, the 
clause: 


successful bidder fail to fulfill his contract 
Government is protected by the following 


PENALTY—It must be distinctly understood to be one of 
the conditions under which bids are submitted for the work 
embraced in the specification that the engines and generators 
will meet every requirement of the specifications and the 
guaranteed amounts for steam consumption named by the 
bidder, under which conditions the contract price will be paid. 
In event the units fail to meet the specification requirements 
or the steam consumption is greater than that guaranteed by 
bidder. the department shall have the right to reject the unit 
or units absolutely and require the supply of satisfactory unit 
or units which shall comply with all contract requirements in 
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regard thereto; or if it elects to accept same in event steam 
consumption, at any load, is greater irrespective of other 
loads than that named in the proposal, then the contract price 
shall be the amount named in the contract for a satisfactory 
plant less the amount of deficiencies shown by test based on 
the following schedule for each pound or fractional part of a 
pound of steam per kilowatt-hour: 


Load 
25 50 75 100 125 
per per per per per 


eent. cent. cent. cent. cent. 


me erate $30 $120 $420 $180 $75 
a ee 60 240 840 360 150 


100-kilowatt-hour unit 
200-kilowatt-hour unit 


In the estimate the total cost of operating the plant for 
the production of current was calculated at somewhat less 
than $15,000 per annum, which would be a saving of some 
$11,000 over the cost of purchased current. On the basis of 
the contractor’s guarantee it is likely that this saving will 
be considerably exceeded. 
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German Excursion of the American 
Society of Mechanical Engineers 


Upon the invitation of the Verein Deutscher Ingenieure 
seme 250 members and guests of the American Society of Me- 
chanical Engineers left New York on the “Victoria Luise,” of 
the Hamburg-American Line to attend the annual meeting of 
the Germany Society at Leipzig and to visit, under the aus- 
pices of that society, a number of the cities and industrial 
establishments of Germany. The first stage of the trip ended 
with the arrival of the steamer at Plymouth, England, one 
week after leaving New York. 

The trip was exceptionally quiet as regards sea and 
weather, affording the fullest opportunity for the enjoyment 
of the program provided by the entertainment committee. 
Every hour was fully occupied; the principal evening events 
being: 

Wednesday—Reception by the officers of the S.S. “Victoria 
Luise” and of the Society, followed by a dance. 

Thursday—Lecture on German history by Henry Hess. 

Friday—Mock trial. 

Saturday—Lecture on German art by Prof. H. E. Clifford. 

Monday—Lecture on German cities by W. R. Warner. 

Tuesday—Cotillion. 

Wednesday—Lecture on German educational system by 
Prof. C. R. Richards, and a cabaret performance. 

In addition to these main events there were sports, games 
and contests of various sorts. On Sunday evening, the twenty- 
fifth anniversary of the accession of the present ruler, Em- 
peror Wilhelm II, a special dinner was served at which the 
captain proposed the health of the Kaiser, and Dr. William H. 
Carpenter, vice-president of Columbia University, and presi- 
dent of the Germanistic Society of America, made appropriate 
remarks. On the following evening a special dinner was 
given to the Society and on Tuesday evening a farewell dinner 
to those who were to leave at Plymouth. 

The company included engineers from all sections of the 
United States, representing all branches of engineering and 
by no means the least profitable of the advantages of the 
voyage were the impromptu discussions, not programmed, but 
always in order and in process in every saloon and upon every 
deck. 

Representatives of the Verein met the boat at Cherbourg 
and the land program commenced at Hamburg, where the 
party arrived late on Thursday. 
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RESUSCITATION. By Dr. Chas. A. Lauffer, Medical Director, 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Penn. 
Published by John Wiley & Sons, New York. Size, 4x6% 
in.; 47 pages, illustrated, cloth. 

This book includes a reprint of a paper on this subject 
delivered by the author before the Philadelphia Section of 
the National Electric Light Association. The author, after 
explaining a number of successful results which have been 
obtained from employing resuscitation methods on men who 
were supposedly dead, gives a clear description of the mech- 
anism of respiration, illustrating it by a number of views of 
the various parts of the anatomy. 

The prone pressure, or Schafer method of resuscitation, 
which has been adopted by the National Electric Light Asso- 
ciation, and: a number of other engineering societies, is de- 
«.ribed in detail. 
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This book emphasizes the need of having the general pub- 
lic acquainted with the principles of resuscitation, and clearly 
shows how they can be learned so as to prove of valuable as- 
sistance to perscns.in the ordinary walks of life. 
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B. F. Wilcox, formerly an operating engineer in the Pub- 
lic Service Corporation plant, at Marion, Jersey City, N. J.. 
has been appointed chief engineer of that company’s Trenton 
plant. 


Albert Sheather, assistant chief engineer of the Public 
Service Corporation power plant, Elizabeth, N. J., has been 
awarded the gold watch fob offered by the state educational 
committee, N. A. S. E., of New Jersey, for having given the 
most correct answers to the 63 questions recently asked by 
that committee. Mr. Sheather is an officer of Elizabeth As- 
sociation No. 14. 
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Detroit Lubricator Co., Detroit, Mich. 
Locomotive lubricators. Illustrated, 


Catalog No. 36L. 
56 pages, 5x8 inches. 


De Laval Steam Turbine Co., Trenton, N. J. 
Steam turbines, velocity-stage type. 
6x9 inches. 


Catalog C. 
Illustrated, 108 pages, 


Henry R. Worthington, 115 Broadway, New York. Bulle- 
poe prt nag Volute centrifugal pumps. Illustrated, 62 pages, 
x9 inches. 


The Leavitt Machine Co., Orange, Miss. 
Improved Dexter valve reseating machine. 
pages, 74%2x9 inches. 


Sprague Electric Co., 527-31 W. 34th St., New York. Cata- 
log No. 521. Flexible steel-armored hose. Illustrated, 16 
pages, 5%,x8 inches. 


Catalog No. 16. 
Illustrated, 28 


Chicago Pneumatic Tool Co., Fisher Building, Chicago, 
Ill. Bulletin No. 127. Pneumatic drills, reamers, flue rolling 
and tapping machines, ete. Illustrated, 40 pages, 6x9 inches. 


Sullivan Machinery Co., 122 S. Michigan Ave., Chicago, 
Tll. Bulletin No. 58-M. Cross compound power-driven air 
compressors. Illustrated, 20 pages, 6x9 inches. Booklet No. 
112. Air compressors. Illustrated, 32 pages, 3x5% inches. 


The Smooth-On Mfg. Co., 572-574 Communipaw Ave., Jer- 
sey City, N. J., has just issued a helpful 16-page booklet, “Ex- 
tracts from Smooth-On Instruction Book No. 12,” which any- 
one interested in economical power-plant repair work can 
have by writing to the company. 


The Nicholson File Co., Proxidence, R. I., has just pub- 
lished the eighth edition of “File Filosophy’’—‘‘a 49 years’ 
education on files in an hour.” “File Filosophy” is a hand- 
some booklet full of helpful file information—in fact it is 
used as a textbook in many colleges, manual training schools, 
ete. It is sent free on request. 





BUSINESS ITEMS 
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The firm of Barrett & Walsh Co., in the Chamber of Com- 
merce Building, Detroit, are conducting their business under 
the name of the Power Plant Supply Co., with James E. Walsh 
as manager. Among others the company represents the Wm. 
B. Pierce Co., G. L. Simonds & Co., Laclede Christy Clay Prod- 
ucts Co., Martin Grate Co and Bonner & Barnewall. 


Wm. B. Merrill & Co., manufacturers of the well known 
Tripp metallic packing, having found their Boston plant too 
small to handle the growing demands for this packing, have 
moved to Jamaica Plain, a suburb of Boston. They now oc- 
cupy the entire brick and concrete building recently built 
by the Lenox Automobile Co., where they have ample room 
and facilities for handling their rapidly growing business, 


The American Engineering Co., Philadelphia, has recently 
secured orders for ‘‘Taylor”’ stokers from the New York, New 
Haven & Hartford R.R. Co., Cos Cob Conn.; the Narraganset! 
Brewing Co., Providence, R. I.; the General Electric Co., Wes! 
Lynn, Mass.; the Boston Woven Hose & Rubber Co., Boston 
Mass.; the Dominion Iron & Steel Co., Sydney, N. C.; the 


American Brass Co., Waterbury, Conn.; the Bay State Street 
Ry. Co., Chelsea, Mass.; the Tremont & Suffolk Mills, Lowel! 
Mass.; the Cochrane Chemical Co., Boston, Mass.; the Montre:! 
Electric Light & Power Co., Montreal, Canada; the Unite’ 
Tlluminating Co., New Haven and Bridgeport; the Detroit Edi- 
son Co., Detroit, Mich.; the Philadelphia Electric Co., Philade'- 
ye Penn.; The Elmira Water, Light & R.R. Co., Elmir» 
- & 
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